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PREFACE 


NE of the great needs of industry today is well 
O trained workmen: men who are trained to work 
with their hands and also to think about their work, 
diagnose troubles and suggest improvements. No man 
can hope to succeed in any line of work unless he is 
willing to study it and increase his own ability in it. 

It is the purpose of this book to aid the beginner or 
apprentice in the machine shop and the student in the 
school shop, to secure a better understanding of the 
fundamentals of the operation of a modern Screw 
Cutting Engine Lathe. In illustrating and describing 
the fundamental operations of modern lathe practice we 
have made an effort to show only the best and most 
practical methods and have tried to avoid tricks and 
freak methods so that the beginner may learn how to 
do his work properly. : 

We are indebted to so many manufacturers, engl- 
neers, authors, educators, mechanics and friends for 
assistance in the preparation of this book, that it would 
be impossible to give them individual mention here. 
However, we wish to express our appreciation for the 
co-operation that has made this work possible. ‘ 
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The Tree Lathe 


HISTORY OF THE LATHE 


The earliest lathe that we have record of was a tree lathe for turn- 
Ing wood, such as shown in the illustration above. A mechanic 
selected two trees with sufficient distance between them to take care 
of the job he had to do. He then fastened center pins in each tree 
nd centered the wooden log on each end, placing it between centers. 
lle attached a rope to a convenient limb overhead which would give 
sufficient spring. Then he coiled the other end of the rope around 
(he work to be turned, and made a loop in the rope near the ground 
for the operator’s foot. It required two men to operate the lathe; one 
{o supply the required foot power to revolve the work and the other 
to operate the turning tools. 


DEVELOPMENT OF THE SCREW CUTTING LATHE 


The early screw cutting lathes were operated by foot power. The 
invention of the steam engine made it possible to operate the primitive 
machines of that time by power, and the lathe was equipped with a 
eountershaft and driven by engine power instead of foot power, hence 
the name Engine Lathe. ; 

The screw cutting engine lathe is the oldest, the first developed and 
most important of all the machine tools and from which were developed 
ull other machine tools. This lathe is sometimes called the Universal 
‘ool. It was the lathe that made possible the building of the steam- 
boat, the locomotive, the electric motor, the automobile and all kinds 
of machinery used in industry. Without the lathe our great industrial 
progress of the past century would be impossible. 

The earliest screw cutting lathe that we have record of was built 
in France in about 1740. The name of the maker is not known. It was 
4 small lathe, four or five inch swing, and was used principally for the 
making of small instruments, etc. It was fitted with a lead screw. 

There was not much further development in lathes until 1797, when 
llonry Maudslay, an Englishman, designed and built a small screw cut- 
ting engine lathe. Through the courtesy of Mr. Joseph Wickham Roe, 
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author of “English and American Tool Builders,’ we herewith show an 
illustration of the Maudslay lathe referred to. This lathe, about 
10-inch swing, you will note is fitted with a Lead Screw, which is geared 
to the spindle. The slide rest or carriage is driven by the screw. When 
this lathe was first built it required a different lead screw for each 
variation of pitch; later, variation in pitch was obtained by change 
gears. In this lathe Maudslay gave us the fundamental principles of 
the screw cutting engine lathe which are still in use today. 





ile: Uo mmm VANE 





Maudslay Lathe 


FIRST LATHES BUILT IN UNITED STATES 


There were a few lathes built in the United States between 1800 
and 1830, the beds being made of wood, with iron ways. In 1836 
Putman of Fitchburg, Massachusetts, built a small lathe which was 
fitted with Lead Screw. The spindle was driven by back gearing. In 
1850 iron bed lathes were made in New Haven, Connecticut, and in 
1853 Freeland, in New York City, built a lathe, estimated 20 in. x 12 ftZ 
with iron bed, back geared head. The spindle was connected with 
the Lead Screw by change gears. There was no rack, the carriage was 
driven by the Lead Screw. 

History does not give the pioneer machine tool manufacturers of 
New England and New York the credit that is due them. It was 
through their efforts, mechanical ability, and perseverance that the 
United States is today the greatest manufacturing country ithe world. 
The early machine tools that these men designed and built made it 
possible for some of the earlier blacksmith shops of New England to 
start manufacturing in a small way. Between 1800 and 1850 many 
small factories appeared throughout New England, making such articles 
as plows, hoes, firearms, clocks, axes, hardware, and household uten- 
sils. As these industries prospered, mechanics designed and built spe- 
cial machines and mechanical devices in order to make the product 
more accurate and in a greater quantity. The development of the 
lathe and other machine tools from 1840 on was rapid. 


AMERICAN MACHINE TOOLS MOST POPULAR 


The Civil War in 1861-64 accelerated the development of machine 
tools in the United States to such an extent that in about 1880 Amer- 
ican machine tools, as lathes, milling machines, planers, etc., led the 
world in design, accuracy, efficiency, production and reputation. 












SoutH BeEnp, Inprawna, U.S.A. 5 


Born in Westboro, Mass. 
(1765 - 1825); in 1793 in- 
vented cotton gin which 
performs the work of 5,000 
persons. Produced firearms 
by the interchangeable 
system of parts. 


Robert Fulton 


Born in Little Britain, 
Pa. (1765-1825); invented 
steamboat, 1793; subma- 
rine torpedoes, 1797-1801; 
launched “Clermont” 
steamboat, 1807; built 
steam ferry boat, 1812; 
built first steam war ves- 
sel, 1814. 


Born in Walnut Grove, 
Va. (1809-1884); exhibited 
harvesting machine in 1851 
at World’s Fair in London, 
with practical results. Mr. 
McCormick’s patents made 
him a millionaire. 


Elias Howe 


Born in Spencer, Mass, 
(1819-1867); machinist; 
patented sewing machine, 
1846. Priority of patent 
contested until 1854, when 
favorable decision of courts 
brought him large royal- 
ties. 


Born in Scotland (1847- 
1922); produced electric 
telephone, 1876. Author of 
many valuable _ scientific 
contributions. Telephone 
brought immense wealth 
to himself and associates. 




















DISTINGUISHED INVENTORS AND MECHANICS 


Eli Whitney George Westinghouse 


Born in New York (1846- 
1914); when but 15 in- 
vented a_rotary engine; 
served in Union Army ’63- 
64; inventions include air 
brake and number of sig- 
nalling devices. Founder 
of Westinghouse Electric 
Company. 


(Photo Underwood) 


Orville Wright 


Born in Dayton, Ohio 
(1871-....), and with 
brother Wilbur (1867-1912) 
won distinction by inven- 
tions and exploits in avi- 
ation. Began study of aero- 
nautics in small bicycle re- 
pair shop in Dayton. In 
1900 began experiments in 
aviation and developed the 
celebrated ‘Wright Bi- 
plane.’’ (Photo Underwood) 


Thomas Alva Edison 


Born in Ohio (1847-1931) ; 
printer’s boy, telegraph op- 
erator. Invented quadrup- 
lex telegraph in 1864. Many 
inventions followed, in- 
cluding incandescent light- 
ing system, dynamo ande 
phonograph. Patented over 
600 inventions. 


(Photo Underwood) 


Guglielmo Marconi 


Born near Bologna, Italy 
(1874-....). Italian elec- 
trician. First wireless sta- 
tion established near Corn- 
wall, England. Successfully 
sent signals across Atlantic 
for first time in 1902. 


(Photo Underwood) 


Henry Ford 


Born in Greenfield, Mich. 
(1863-....). In 1887 he be- 
came chief engineer for the 
Edison Illuminating Co. 
In 1903 organized the Ford 
Motor Co., which he de- 
veloped into the largest 
automobile manufacturing 
plant in the world. 
leader in development of 
commercial aviation. 

(Photo Underwood) 
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PRINCIPAL PARTS OF A MODERN BACK GEARED SCREW 
CUTTING PRECISION LATHE 


N—Tailstock 
O—Tailstock Hand Wheel 
P—Sliding Gear 


A—Reverse 
B—Back Gear Lever 
C—Back Gears 


D—Spindle Cone Q—Gear Box 

E— Headstock R—Leg 

F—Headstock Spindle S—Lead Screw 
G—Face Plate T—Rack 

H—Saddle U—Apron Hand Wheel 
I—Cross Feed Ball Crank vV— Apron 

J—Tool Post W—Apron Clutch 


X—Cross Feed Lever Knob 
Y—Apron Nut Cam 
Z—Lathe Bed 


K—Compound Rest 
L—tTailstock Spindle 
M—tTailstock Lever 


A Blue Print of the above drawing, 28”x40”, suitable for attach- 
ing to wall for instruction purposes, will be sent postpaid to any 
foreman or shop instructor, upon receipt of 25c in stamps of any 
country, 

The photograph on page 8 shows a modern Quick Change, Back 
Geared Screw Cutting Precision Lathe and illustrates the basic design 
and principal features which apply to all sizes of lathes. 

The principal features of the lathe, such as the headstock, tail- 
stock, carriage, apron, compound rest, gear box, etc., are briefly 
described on page 9. 
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THE SIZE OF A LATHE 


The size of a Screw Cutting Lathe is determined by the swing 
over bed and the length of bed. See drawing below. 


Kuropean tool manufacturers determine the size of a lathe by 
its radius or center distance; for example, an 8-inch center lathe 
in a lathe having a radius 
of 8 inches. What the Euro- 
pean terms an 8” center 
lathe, the Americans call a 
16” swing lathe. 

When selecting the size 
of lathe for your work, 
take into consideration the 
largest diameter and the 
ereatest length of the work 
you will want to handle. 
Then select the lathe that 
has a swing over bed and 
distance between centers at 
least 10% greater than the 
dimensions of the largest 
work to be handled. 








Dimensions of Work 
Handled 





The distance be- 
tween centers of a 
lathe determines the 
maximum length of 
work which can be 
handled. The swing 
over (tool slide of) 
carriage is always 
slightly less than the 


The 9” Swing x 3’ Bed “Workshop” Lathe Will Handle : 
swing over bed. 


a Steel Roll 64%” Diameter 


Chucking Capacity of a 
Lathe 

Work held in a chuck or 
clamped on a face plate 
can be accommodated up 
to full swing of lathe. 

For example, the 9-inch 
swing South Bend ‘“‘Work- 
shop’? Lathe will handle 
work up to 9%-inch diam- 
eter in a chuck, as shown 
at right. 





rs — 


A 9%” Diameter Job Held in a 6” Chuck in a 
9” Lathe 








SoutH Benp LatHE Works 





































































The Illustration on page 8 shows 
the 16-inch Quick Change Back 
flenred Screw Cutting Precision 
lithe. The features described be- 
low are enumerated and shown on 
the opposite page, and apply to all 
fives and types of South Bend Quick 
Chunge Gear and Standard Change 
(leur Lathes, 


pindle. 


38—Half-nut Lever for thread cutting. 


The Lathe Bed is a close grained 
fusting of gray iron and steel mix- 
ture, containing 50 per cent steel, 
Which gives it strength and wear- 
lig qualities. The bed is reinforced 
by box braces cast in at short in- 
tervals its entire length and has 
three prismatic ‘‘V’ ways and one 
flat way for aligning the headstock, 
tuilstock and saddle. The beds are 
rough planed and thoroughly sea- 
woned, then finish planed and hand 
seraped, See page 141. 


31—Precision Lead Screw, Acme Thread. 


32—Felt Shear Wipers and Oilers. 
33—Double Friction Countershaft. 


35—Safety Device for Threads and Feeds. 
36—Knob for Automatic Feed. 


34—Automatic Friction Feed Clutch. 
37—Graduated Tailstock S| 


30—Semi-steel seasoned Lathe Bed. 


The Back Geared Headstock is 
ruggedly constructed and scientifi- 
eully braced to insure permanent 
alignment of the spindle bearings. 
It is equipped with a quick acting 
reverse lever for changing the di- 
rection of the automatic feeds. All 
wears are completely covered to 
comply with all State laws. A quick 
acting bull gear clamp permits en- 
kaging or disengaging the back 
eears without the use of a wrench. 
Hee page 135. 


pound Rest Screw. 
g. 


per turnin 


ping work on Carriage. 
29—Steel Rack, cut from the solid. 


on Com 


ge Lock for facing. 


Steel Lathe Centers. 
Lock. 


pindle 
over Tailstock for ta 


MODERN BACK GEARED SCREW CUTTING LATHE 


ged Stee] Adjustable Tool Post. 


23—“‘T”? Slot for clampi 


The Four-Step Spindle Cone is 
used on all lathes, 13-inch size and 
larger. The three-step cone pro- 
vides ample speed range on the 9- 
inch and 11-inch lathes. The fourth 
or smallest step of the cone is the 
most valuable because it provides 
« wide range of speeds, for doing a 
mreat variety of work. 


20—Micrometer Collar on Cross Feed Screw. 
!—Compound Rest graduated 180 degrees. 


2 
24—Micrometer Collar 


25—Carria 


26—Tool 
27—Tailstock S 


28—Set- 


22—F or: 


The Headstock Spindle is made of 
special quality high carbon spin- 
die steel. It has a hole its entire 
length for machining rods and bars 
through the lathe chuck and draw- 
in collet chuck. The steel thrust 
collar is hardened and ground. 


Spindle. 


d Steel Thrust Collar. 


nze Bearings. 


The Phosphor Bronze Bearings 
for the headstock spindle are de- 
signed for heavy duty work and are 
adjustable for wear. The bearings 
ure hand scraped to a perfect fit 
with the spindle. Patent oil cups 
insure an ample supply of oil to 
the bronze bearings. 


reads and Feeds. 
Reverse. 





ge Gear Box. 


2—Index Plate for Th 


3—Quick-actin 


g Latch 
rbon Steel Hollow 


THE DESIGN AND FEATURES OF A 


(0—Regular Lathe Equipment Parts. 


The Tailstock is heavy and rigid 
with a long bearing on the bed. It 
has a set-over for taper turning 
and permits the compound rest to 


{1—Quick Chan 

5—Hardened and Groun 
6—Large Phosphor Bro 
7—Patent Oil Cups. 

8—Back Gears well guarded. 
9—Wrenchless Bull Gear Clamp, 


{ 


4—Special Ca 


2- 
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FEATURES OF A MODERN BACK GEARED SCREW 
CUTTING LATHE 


swivel parallel to bed, The tail- 
stock spindle is graduated in 16ths 
of an inch. The binding lever locks 
the spindle without disturbing the 
alignment of centers. See page 140. 

The Carriage is strong and has 
a wide bridge. ‘“T” slots are pro- 
vided on the 13-inch size and 
larger for clamping work for bor- 
ing and reaming. Felt shear wip- 
ers keep the “V” ways clean and 
oiled. The carriage is hand scraped 
to the lathe bed. The cross feed 
screw has Acme Thread and mi- 
crometer graduated collar reading 
in 1/1000 of an inch. Back of car- 
riage is machined to receive Taper 
Attachment. A locking device fas- 
tens carriage to the bed when us- 
ing the cross feed. 


The Apron is provided with auto- 
matic cross feed and automatic 
friction longitudinal feeds. The 
apron is also provided with half- 
nuts which are used only when cut- 
ting screw threads. The lead screw 
is splined to serve as a feed rod 
for operating the automatic fric- 
tion feeds. The threads of the lead 
screw are used only for cutting 
screw threads. An automatic safe- 
ty interlock prevents the half-nuts 
and the automatic feeds from being 
engaged at the same time. See page 
24, 


The Compound Rest is graduated 
in degrees from 0 to 90° from cen- 
ter to each extremity of the are. 
It can be clamped and operated at 
any angle and has an angular 
travel. The compound rest screw 
has Acme thread, and a micrometer 
collar graduated in 1/1000 of an 
inch. See page 80. 


The Precision Lead Screw is made 
of special steel and has Acme stand- 
ard threads cut on a special ma- 
chine equipped with a Pratt and 
Whitney master lead screw. The 
lead screw is tested for form of 
thread and accuracy of lead and 
insures the utmost precision in 
cutting the finest thread gauges, 
master taps, etc. See page 140. 


The Quick Change Gear Box pro- 
vides forty-eight changes for cut- 
ting right and left hand standard 
screw threads from 2 to 112 per 
inch. It also provides for various 
adjustments of the automatic cross 
feeds and automatic longitudinal 
feeds. The index plate shows the 
arrangement of levers for cutting 
threads and operating the auto- 
matie feeds. See page 94. 
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2 H.P. MoToR: 
1750 R.RM. 





HANGER 
14" DROP 











Line. SHart HDia. 
250 R.P.M.— 
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Fig. 402.—Layout of Small Machine Shop (plan view) 






EQUIPMENT FOR SMALL MACHINE SHOP 


The equipment consists of a 16” lathe, 20” Drill Press and 
12” Emery Grinder. 

The dimensions of this room as shown in the drawing are 20 feet 
wide, 15 feet long and 10 feet high. 
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LAYOUT OF THE EQUIPMENT FOR A SMALL MACHINE SHOP 


The illustrations on the opposite page show a layout suitable for 
the average small machine shop or repair shop. The power equipment 
“nud arrangement shown in the layout will be found practical for the 
woneral repair shop, automotive repair shop, farm machinery repair 
shop, electrical shop and general machine shop. Details regarding 
this shop layout are given below. 


The Lineshaft.—The Lineshaft is 144” in diameter, has a speed 
of 250 R. P. M., and is supported by three hangers, each 14” drop. 
The length of the lineshaft depends upon the length of the shop 
room. The distance between lineshaft hangers should not be more 
than 8’. 


Style of Drive.—The lineshaft drive is recommended for small 
machine shops rather than individual electric motor drive for each 
machine. The reason is that with a lineshaft, one motor will serve 
and a number of machines may be driven from this lineshaft. 


Pulleys.—Wood pulleys, crown face, are recommended on the line- 
shaft, except for the grinder and the drill press, and as both of these 
machines have shifting belts the pulleys on the lineshaft should be 
straight face, 


The Motor.—The Motor is a 2 H. P., constant speed, 1750 R. P. M., 
fet on a bracket on the side wall, high enough so that the belt will 
not interfere with the workmen passing underneath, 

This motor has ample power to run the three machines in the 
equipment, all under load at the same time. 


The Lathe.—The Lathe is set in a position where the light shines 
over the right shoulder of the operator. There is plenty of space 
between the operator and the bench. The lathe countershaft has the 
left belt straight and the right belt crossed to lineshaft. For instruc- 
tions for erecting the Lathe, see Page 12. 


The Drill Press.—The Drill Press is set almost under the line- 
shaft, and is driven by a cross belt direct from the lineshaft. 


The Grinder.—The Grinder is set on the opposite side of the line- 
shaft, and is driven by its countershaft from the lineshaft. 


INDIVIDUAL MOTOR DRIVE FOR THE LATHE 


The Lathe, Drill Press and Grinder shown in the layout on page 
10 may all be operated by individual motor drives if desired. 


The Motor Drive Lathe is illustrated and described in detail on 
pages 120 to 127 of this book. 


For the small shop where only 1, 2 or 3 machines are to be used 
the individual motor drive is preferred to the countershaft drive, the 
advantage being that installation is less expensive because it does not 
require lineshaft, hangers, belting, pulleys, etc. 
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LOCATING THE LATHE 


The lathe should be set on a solid concrete foundation if possi- 
ble. However, it may be set on a wood floor that is strong and sub- 
stantial. If necessary, the floor should be braced below to prevent 
sagging and settling. Set the lathe so the light will shine over the 
operator’s right 
shoulder, and not 
closer than 18 
inches to any 
other machine or 
to wall. Allow at 
least 42 inches 
clearance on op- 
erator’s side of 
lathe. 


Bench Lathes 
should be 
mounted on a 
substantial bench 
providing rigid 
support. Bench 
top should be 
about 28” high 
and should be of 
two-inch lumber. 














Fig. 403.—Leveling the Lathe 


LEVELING THE LATHE 


Fig 403 shows the correct method of leveling a lathe. No lathe 
can do accurate work unless it is level. If at any time the lathe is 
not doing accurate work, the first test is to see if it is setting level. 


To level a lathe use a graduated precision level long enough to 
reach across the lathe bed. Place the level across the bed in front 
of the headstock and shim under the leg in the direction indicated 
by the level. Next place the level across the bed at the tailstock end 
of the lathe and shim under the leg accordingly. Repeat until the 
lathe bed is perfectly level at each end. 


Sheet metal or slightly tapered steel make the best shims. Shingles 
or wooden shims may also be used, and sometimes cardboard or 
paper shims. 


When the lathe is bolted to the floor or foundation test again 
with the level as before. If not level, release the bolts and adjust 
shims until lathe is level. 


THE MACHINIST’S PRECISION LEVEL 


A sensitive level about 12 inches long with accurately ground 
and graduated vial should always be used for leveling South Bend 
Lathes. An ordinary carpenter’s level 
or combination square level with bent 
tube vial does not have sufficient accu- 
racy. 
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TO HANG THE COUNTERSHAFT 


First: Place a plumb bob over the lineshaft in two different posi- 
tlons on the same side of the shaft about ten feet apart, to get a chalk 
line on the floor parallel to the lineshaft. 


Second: Locate the lathe in the desired position parallel with the 
halk line on the floor. Draw another line parallel with this lineshaft 
\ine about on center with the lathe bed under the head and tail spindles. 
Draw a third line 9” back of lathe center line, for the countershaft. 
These three lines should be parallel. Transfer the countershaft line to 
the ceiling by use of the plumb bob. 





Third: Remove 


Fasten the 2x6s and hangers to the ceiling by 


Bolt the countershaft hangers on the two 2x6s. 
the shafting and pulleys. 
lag bolts, as per illustration, to the joists so that the center line of the 
countershaft will be directly over and parallel to the countershaft center 


line as marked on the floor. It would be well to drill a small hole in 
the wood and put soap on the lag bolts, so they can be screwed in easily. 


After the 2x6s are fastened to the ceiling, replace the countershaft 
in its hanger. The hangers are provided with longitudinal holes for ad- 
justment. Adjust the hangers so that the countershaft will be parallel 
with the lineshaft. At the same time level ‘the lineshaft. Fasten 
hangers securely to the 2x6s. See that shaft revolves freely, and that 
the set screws that hold the boxes are tight, and also fasten the jam 
nuts on the set screws. Note carefully the two collars inside the boxes. 
These collars should be fastened securely as they prevent end play of 
the countershaft. After these collars are fastened, try again and see 
that the countershaft revolves freely. 


Specifications of Countershafts for South Bend Lathes 








Size of C.S. 











‘Wane’ |" Rpigtion | Counters || lata! | “Rsietion | Counters 
9 in. 6%x28, in. 1255 R.P.M. 15 in. 10x3 54 in. (225 R.P.M. 
11 in. 6%x24; in. [255 R.P.M. 16 in. 10x35 in. |225 R.P.M. 
_ 13 in. 8 x2% in. |250 R.P.M. 18 in. 12x41 in. |167 R.P.M. 
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RULES FOR CALCULATING THE SPEED 
AND SIZE OF PULLEYS 


The driving pulley is called the driver and the driven pulley is th 
driven or follower. 


R. P. M. indicates the number of revolutions per minute. 


Problem 1.—The revolutions of driver and driven, and the diam 
eter of the driven being given, required the diameter of the driver. 


RULE.—Multiply the diameter of the driven by its number of revo-= 
lutions, and divide by the number of revolutions of the driver. 

Problem 2.—The diameter and revolutions of the driver being 
given, required the diameter of the driven to make a given number of 
revolutions in the same time. 

RULE.—Multiply the diameter of the driver by its number of revo- 
lutions, and divide the product by the given number of revolutions of 
the driven. 

Problem 8.—The diameter and number of revolutions of the driver, 
with the diameter of the driven, being given, required the revolutions 
of the driven. 


RULE.—Multiply the diameter of the driver by its number of revo- 
lutions, and divide by the diameter of the driven. 


Problem 4.—The diameter of the driver and driven, and the number 
of revolutions of the driven, being given, required the number of revolu- 
tions of the driver. 


RULE.—Multiply the diameter of the driven by its number of revo- 
lutions, and divide by the diameter of the driver. 





Fig. 405 


One of the pulleys is the driver, the other is the driven. 


Example: Problem 1. 
Given: Speed of the driving pulley, 260 R.P.M. Speed of the 
driven pulley 390 R.P.M. Diameter of the driven pulley 8”. 
To Find the diameter of the driving pulley. 
390 X 8 =8120 
3120+260— 12” 


The diameter of the driving pulley is 12”. 
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Pulley for Straight Belt 
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Foundation Plan and Erection Plan for Lathe, See Page 143. 






Fig. 406.—Setting Up of the Lathe 
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LACING A LEATHER BELT 





















A leather belt should have the smooth or grain side running ne 
to the pulley, because the smooth surface of the belt eliminates a 
pockets between the belt and the pulleys, and belt slipping is reduce 
to a minimum. 


In measuring for the length of belt needed, place a steel tape or 
strong cord over the pulleys that the belt is to run on. Draw taut an 
read the measurement on the tape, or cut the cord at the proper place 


Straighten the belt out.on the floor and measure it with the cord or 
tape, drawing the cord as taut as you did when measuring over th 
pulleys. Mark the length of the belt with a square and cut off evenly, 


Fig. 407.—Smooth Side of 
Belting 


Fig. 407 shows the smooth 
or grain side of a 3-inch leather 
belt that has been laced. The 
lacing is not crossed on this 
side. 


Fig. 408.—Rough Side of 
Belting 


Fig. 408 shows the outer or 
rough side of the same belt. 
The lacing has been crossed on 
this side of the belt. 


The holes for the rawhide 
or leather lacing should be 
punched a sufficient distance 
from the edge in order not to weaken the belt. These holes should be 
just large enough to permit the lacing to be pulled through. 





Fig. 407 Fig. 408 


Fig. 407. Start lacing the belt on the smooth side by placing one 
end of the lace through hole No. 1, the other end through hole No. 6. 
Pull tight and even up at ends of the lacing. Lace alternately in the 
following order: 


1 to No. 5. 
2 to No. 4. 
from No. 3 to No. 5. 
from No. 2 to No. 4. 
out and from No. 3 to No. 6. 
from~No. 1 to No. 6 and out. 


from No. 
from No. 


and 
and 
and 
and 
and 
and 


6 to No. 2, 
5 to No. 3, 
4 to No. 2, 
5 to No. 3, 
4 to No. 1, 
6 to No. 1, 


From No. 
From No. 
From No. 
From No. 
From No. 
From No. 


In lacing wider belts, the same plan can be used as shown in above 
drawing. For example, a 5-inch belt requires 5 holes on the edge 
where the belt meets. 

For information on leather belts see page 146. 
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SHIFTING A BELT 


The belt running between the countershaft and the lathe spindle 
should be leather, double ply, and laced with rawhide lacing. 





Fig. 409.—Shifting Belt on Lathe 


Fig. 409 shows the method of shifting the 
belt on the spindle cone while the lathe is 
running. With a stick in his right hand, the 
operator pushes the belt from one cone step 
to another, keeping a firm hold on the stick. 


To shift the belt on the countershaft cone 
to a larger step, the operator uses a long belt 
stick with an iron pin in the end, as shown in 
Fig. 410. While the countershaft is revolv- 
ing, give the belt a sharp push and twist with 
the pin on the end of the stick. 





Fig. 410.—Shifting Belt on 
Countershaft 


For the beginner, we recommend when shifting belts, he stop the 
lathe and shift by hand by pulling the belt, and slipping one side off of 
the larger step cone, then complete the shift to the desired position, 
and again turn by hand to run the belt in the proper position. 


After a little experience of shifting by hand, he will learn how 
to shift the belt while the lathe is running. 
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Fig. 411—Photograph Showing Location of Oil Holes 


OILING THE LATHE 


The illustration above shows a lathe with the principal oil holes 
indicated by arrows, Oil the lathe at regular intervals, locating the 
various oil holes and bearings as indicated in the instructions below. 
Start with oil hole marked ‘1’? and follow through in regular order, 
2, 3, 4, etc. One of the greatest causes of wear and destruction of the 
parts of the lathe is that the operator fails to give them the correct 
amount of oil at the proper time. 


INSTRUCTIONS FOR OILING LATHE UNITS 


1—Headstock Spindle Bearings......... Fill the oil cups every hour the first 
100 hours, twice a day thereafter. 


2—Carriage “V” Ways and Dovetails..Keep clean and well oiled. 


3—Compound Rest Screw.............. Remove the two small screws in the 
Compound Rest Top to oil, once 
a day. 

4—Tailstock Screw ................006. Fill both oil holes once a day. 

5—Lead Screw Bearinmgs............... Fill the oil cup once a day. 

6—Lead Screw and Half-Nuts......... Oil every hour when in use. 

7—Apron Bearings ..................4- Fill all oil holes once a day. 

8—Gear Box Bearings..............-... Fill all oil holes once a day. Place 
tumbler in extreme. left hole 
when oiling. 

9—Primary Gears .......... 0. cece eens Fill oil holes once a day. 

10—Reverse Lever .................204: Oil studs and fill oiler once a day. 

W1l—Back Gears .......... 0... eee eee eee Remy oil plug and fill reservoir 
daily. 

12—Spindle Cone Pulley................. Fill oil reservoir twice a day first 


week. Once a day thereafter. 


Keep the Lead Screw Clean and Well Oiled and Its Accuracy 
Will Be Preserved 
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OILING THE LATHE 


Keeping the lathe well oiled has much to do with the life of the 
luthe and the quality of the work it will turn out. Follow these direc- 
tlons carefully if you wish to keep your lathe in first class condition. 


l’irst.—Use only a good grade of machine oil, equal in quality to 
Alluntic Red, in oiling the lathe. Oil all bearings regularly as directed 
in Mig. 411. 


Second.—Always oil in the order indicated so that no holes will be 
iilnsed. If you do this you will soon form the habit and the oiling will 
require only a very short time, 


Third.—Do not use an excess of oil. A few drops is sufficient and 
if more is applied, it will only run out of the bearings and get on the 
machine, making it necessary for you to clean the machine more 
frequently. 

Fourth.—After you have completed the process of oiling the lathe 
and countershaft wipe off the excess oil around the bearings with a 
glean cloth or waste. 

Fifth.—Take pride in keeping the lathe clean and neat. You will 


do better work on a clean machine than a dirty one. If compressed air 
is available, use this occasionally to blow off all dirt and refuse. 





Fig. 412.—Countershaft for Lathe 


OILING THE COUNTERSHAFT 


The illustration above shows a double friction countershaft used 
for driving the lathe. The principal oil holes are indicated by arrows. 
Oil the countershaft as regularly as the lathe itself. The fact that the 
countershaft is not as easy to get to as the lathe, is no excuse for 
slighting it. Oil it every day as follows: 


13—Countershaft Bearings .:..........- Oil every day. 


14—Friction Clutch Pulleys.............Fill oil cups twice daily first week, 
once a day thereafter. 


Neither the lathe nor the countershaft should be oiled while the 
machine is in motion. 


_ 
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COUNTERSHAFT AND REGULAR EQUIPMENT OF A MODER 
BACK GEARED SCREW CUTTING PRECISION LATHE 


The regular equipment of a Screw Cutting Lathe is shown abov 
and is included in the price of the lathe. On the arrival of the ne 
lathe, check off each part of the equipment as described in the lis 
below to see that none of the parts are lost or broken. The item 
illustrated above are furnished with all Regular Quick and Standar 
Change Gear Lathes. 


1. The Improved Double Friction Countershaft is efficient an 
durable. It is accurately balanced and can be operated at high spee 
without vibration. Two Drive Pulleys equipped with Quick Actin 
Rim-Grip Friction Clutches expand against the rim. One Pulley used 
for cross belt furnishes reverse drive. Oil wells and felt pads lubricat 
the hub of the clutch pulleys. The countershaft bearings are adjustabl 
in the hangers and are provided with felt wick oilers. f 

2. The large Face Plate threaded and fitted to the spindle nos 
of lathe. 

3. The small Face Plate threaded and fitted to the spindle nose 
of lathe. 

4. Tool Post, Ring, Wedge and Wrench are drop forged steel, 
case hardened. The Tool Post set screw is tool steel hardened and 
tempered. 

5. Adjustable thread cutting stop for regulating the depth of chip 
in thread cutting. 

6. Two tool steel Lathe Centers, one soft for head and the other 
hard for tail spindle and a taper sleeve for the head spindle. 

7. Center Rest to support long, slender work while being turned 
and for supporting work while drilling, boring, reaming, etc. 

8. Follower Rest which travels with the cutting tool for support- 
ing long, slender work while being machined between centers. 

9. Wrenches for Tailstock, Compound Rest and Tool Post. 

10. Lag Screws for fastening lathe and countershaft. 
11. Change Gears for thread cutting, automatic cross and longi- 
tudinal feeds, on Standard Change Gear Lathes. 

Note: Change Gears are not required on Quick Change Gear 
Lathes as the gear box takes care of the Changes. Change Gears are 
furnished only with Standard Change Gear Lathes. 














ree ee 
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INFORMATION ON SELECTING A LATHE 


When installing a lathe, the most important point to consider is 
the size. First of all, the lathe should be large enough to accommo- 
flute the various jobs which will be handled. This is determined by 
{le greatest diameter and length of work which will be machined. 
Tho lathe selected should have a swing capacity and distance be- 
tween centers at least 10% greater than the largest job that will be 
liundled. Page 7 illustrates and describes these dimensions and on 
pase 156 will be found specifications of various sizes of lathes. 


BENCH LATHES AND FLOOR LEG LATHES 


If the lathe you require is a large one, from 13” to 18” swing, 
the floor leg type is recommended. If the lathe needed is small, of 
'" or 11” swing size, either a bench lathe or a floor leg lathe may 
he selected. Floor leg type lathes are usually more rigid than a lathe 
mounted on a bench because the heavy cast iron legs provide a sturdy, 
leavy support for the lathe. If a bench lathe is used, the bench 
should be sturdy and rigid and should have a top of 2” lumber. 


COUNTERSHAFT DRIVEN LATHES AND MOTOR DRIVEN LATHES 


The overhead countershaft drive is used principally in factory and 
production work where countershaft driven machines are operated 
from a lineshaft. This method is called ‘‘group drive’? and has ad- 
vantages when most of the shop machinery will be in operation at 
(the same time. 


In shops where there is no lineshaft, the individual motor driven 
lathe is more practical and efficient because a smaller motor can be 
used and the cost of installing hangers, lineshafting, ete., is elimin- 
ated. Also when the machine is not being used, the motor power 
nay be shut off, 


THE AUTOMATIC FEEDS OF A LATHE 


The automatic longitudinal friction feed of a lathe moves the 
lathe tool and carriage lengthwise of the lathe by power. This feed 
is operated by a friction clutch in the apron, a spline in the lead 
acrew, the apron gears, and the rack on the lathe bed. The threads 
of the lead screw are used only when cutting screw threads. 


Automatic longitudinal screw feed may also be used for operat- 
ing the tool by power. By this method, the threads of the lead screw 
ure engaged by a pair of split half-nuts to move the carriage length- 
wise of the lathe bed. When this method is used, the lead screw is 
used both for cutting screw threads and for automatic feed. 


Automatic power cross feed refers to the movement of the tool 
and eross slide laterally across the bed. This is accomplished by a 
friction clutch in the apron, operating the cross feed screw through 
the apron gears. A spline in the lead screw drives the clutch and 
wearing, 

Hand feed for moving the tool longitudinally and laterally is pro- 
vided on all back-geared, screw cutting lathes independently of the 
power feeds. A hand wheel on the apron and ball cranks on the 
cross feed and compound rest screws permit moving the tool by hand 
wherever desired along the lathe bed. 
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Fig. 413.—Operating Parts of a Lathe 













STARTING THE NEW LATHE 

Before starting the new lathe, study the action of the principa 
operating parts. These are marked in the illustration above and 
described herewith. 


DIRECT CONE DRIVE OF THE SPINDLE 


To prepare the spindle to operate on direct cone drive, throw the 
back gear lever outward from you. This causes the back gears to move 
out of mesh, Then pull the quick acting bull gear clamp plunger out 
and slide it upward until it enters the recess in the spindle cone. If 
the bull gear clamp does not enter the recess readily, rotate the cone 
until you feel the clamp entering the slot. Then release the bull gear 
clamp plunger and the spindle is connected for direct cone drive. 


BACK GEAR DRIVE OF THE SPINDLE 


To connect the back gears with the spindle, adjust the quick acting 
bull gear clamp to a down position. This disconnects the cone and 
allows it to revolve freely on the spindle. Then pull the back gear 
lever forward. This will bring the back gears into mesh. The lathe 
is now connected for back gear drive. 


Never throw the back gears IN or OUT of mesh while the lathe 
spindle is revolving. 


THE REVERSE LEVER 


The quick acting spring latch reverse lever is located on the left 
hand end of the head stock. It is used to connect the lathe spindle 
through a train of gearing, with the lead screw to drive the carriage in 
either direction. This reverse lever has three positions: position up, 
position central and position down. When the reverse lever is in 
central position, the lead screw is disconnected from the spindle. 


Never change the position of the reverse lever in either direction 
while the lathe spindle is revolving. 
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THE AUTOMATIC FRICTION CLUTCH 


The automatic friction clutch controls the operation of both the 
fulomatic longitudinal feed and the automatic cross feed. If, therefore, 
the automatic feeds are not in use, the friction clutch knob should be 
loosened or unscrewed a couple of turns to the left, 


THE AUTOMATIC FEED LEVER KNOB 


The automatic feed lever knob is used for operating the automatic 
longitudinal feed and the automatic cross feed. The automatic feed 
lever knob in the apron has three positions: position up, position cen- 
tral and position down. 


AUTOMATIC LONGITUDINAL FEED OF THE CARRIAGE 


To connect the automatic longitudinal feed of the carriage of a 
Quick Change Gear Lathe to feed from right to left in the direction of 
the head stock, move the reverse lever to a down position. Move auto- 
matic feed lever knob into up position and fasten, then tighten auto- 
matic friction clutch. 

For the Standard Change Gear Lathe, the position of the reverse 
lever for automatic longitudinal feed may be up or down according to 
whether simple or compound gearing connects the spindle with the lead 
acrew, 


AUTOMATIC CROSS FEED 


To connect the automatic cross feed on a Quick Change Gear Lathe, 
loosen the automatic feed lever knob and move it to down position and 
fasten, then tighten the automatic friction clutch. The automatic cross 
feed is in action for feeding the tool in the direction of the operator 
from the axis of the spindle, providing the reverse lever is in down 
position. 

For the Standard Change Gear Lathe the position of the reverse 
lever for automatic cross feed, may be up or down according to whether 
simple or compound gearing connects the spindle with the lead screw. 

The automatic feed lever knob is controlled by a safety device. For 
oxample: when cutting a thread the automatic feed lever knob is locked 
in central position and while in this position, it is impossible for either 
of the automatic feeds to get into action. For description of safety 
device see page 24, 


SPLIT NUT LEVER FOR THREAD CUTTING 


The split nut lever controls the split nuts or half nuts in the apron 
that clamp on the lead screw for thread cutting. 

When the split nut lever is in down position the split nuts are open, 
and out of contact. When the split nut lever is in up position, the 
aplit nuts are clamped on the thread of the lead screw ready for thread 
cutting. 

The thread of the lead screw is used for thread cutting only, as 
both the automatic feeds in the apron are driven by the spline in the 
lead screw and not by the thread of the lead screw. 
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LATHE TOOLS 

The lathe tool is used for the cutting and machining of metals in 
the lathe. It is held in the tool post of the compound rest, and is fed 
i) the revolving work by hand feed or by automatic feed. 


SAFETY DEVICE FOR SOUTH BEND LATHES 


This safety di 
vice prevents t 
ree Suny engaging of th 
PLES oS automatic fee 
Na Tae while the spl 
N ij ONY 
ting, and vie 
versa it preven 
ie sis the split nut b 
Fig. 414 ing clamped o 
the lead screw while either the automatic cross feed or automatic longi 


nut is clamp 
to the lead scre 

tudinal feed is in action. 
Figure 414 shows the interior view of the improved apron on Sout 
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Fig. 423.—Tool Holder with Inserted Cutting Bits of High Speed Steel 
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cutting threads. Split nuts ‘‘M’’ are 
closed on the lead screw. Feed 
lever ‘‘K’’ is locked in neutral posi 
tion. 
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Fig. 424.—High Speed Cutting Bits Ground to Form 
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Set for Automatic Feed 


Figure 416 shows the safety device 
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Right hand.—A right hand tool is one that takes a cutting chip 
while the feed is operating from right to left, or feeding towards the 
head stock. 


Left hand.—A left hand cutting tool is one that takes a cutting 
chip from left to right, or feeding towards the tail stock. 






slot. 


Safety Device is Fool Proof 





HIGH SPEED STEEL BITS 
Require grinding only to make 
them ready for use in 


This safety device is fool proof. 
It works automatically without any 
attention from the operator. The 








feed mechanism is also fool proof, as Lathe Tool Holders High Speed Steel Bits for Tool Holders 

the automatic cross feed and theg] cit. of Lathe, inches:............... 9-11 13-15 16-18 21-24 
= K automatic longitudinal feed cannot @ sive of Squares, inch................. Y, fs 3% Js 
a 416 be engaged at the same time. Length, inches: .f.b Get aces eae os 2% 2% 8% 3% 
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Fig. 418 is a cutting off 

[ tool, hardened and ground, 

ready for use. The blade 

has clearance on both sides, 

and requires grinding only on 
the end. 


Fig. 419 is a boring tool 
saa with an adjustable bar in 
() which small hardened steel 
) bits are inserted. This tool 
may be used also for internal 

thread cutting. 


Fig. 418 


Fig. 419 Fig. 420 is a threading 
tool, the cutter of which is 
hardened and ground, and is 
adjustable. This cutter re- 

© quires grinding on the top 
edge only. It therefore al- 
ways remains true to form 

Fig. 420 and angle. 

Fig. 421 is a turning tool 
holding a Tungsten-Carbide 
tipped cutter bit. This type 
of cutter bit is used for high 
cutting speeds and for ma- 
chining hard metals, fibre, 
rubber, glass, porcelain, ete. 








1 2 3.64 ane ee’ a -) 9 10 11 12 
Fig. 422. Forged Steel Lathe Tools 






1. Left-hand Side Tool. 7. Cutting-Off Tool. 
2. Right-hand Side Tool. 8. Threading Tool. 
3. Right-hand Bent Tool. 9. Bent Threading Tool. 
Fa Cnant bee aee th ee belg 3 Tool. 
ND LATHE . Left-hand Diamond Point. . Boring Tool. 
SOU a BEND CX Senne 6. Round Nose Tool. 12. Inside Threading Tool. 











Fig. 417.—Application of Lathe Tools 
CUTTING TOOLS FOR LATHE 


FORGED STEEL LATHE TOOLS 
Fig. 422 shows twelve forged carbon steel lathe tools used in the 


a, Hight Bad ie too. ie Thieehine Teens various machining operations on the lathe. The forged lathe tool is 
No. 3. Right Hand Corner Tool. No. 9. Right Hand Threading Tool. used more on large lathes for heavy work. 
A 4. ahs new 45 ppc pang 3 eae ip. 10. Round Rese Finishing Tool. 
o. 5. Le an urning Tool. o. 11. Boring Tool. 
No. 6. Round Nose Turning Tool. No. 12. Internal Threading Tool. High Speed Forged Steel Lathe Tools 


The twelve forged steel lathe tools illustrated above may also be 


Note: A large 12”x18” blue print of this page can be furnished for 
made of high speed steel. 


wall mounting in the school shop if desired. Price 10c. 





_ 
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HEIGHT OF THE CUTTING TOOL FOR TURNING STEEL 
AND CAST IRON 


The position of the cutting edge of a turning tool for machini 
metal is important. In the cutting of mild steel and cast iron, t 
best results are obtained wh 
the cutting point of the tool 
about ¢;” above the center 
each inch in diameter of t 
work, 







CUTTING EDGE 
5 DEGREES 
ABOVE CENTER 


ei 

Insert the tool holder in t 
tool post and raise or low 
the point of the tool to t 
height indicated in the p 
ceding paragraph by movi 
the wedge in or out of the tool post ring. To test this height run t 
cross slide in until the point of the tool is opposite the tail center poi 


Fig. 432.—Position of Turning Tool 


HOLDING THE TOOL IN THE TOOL POST 


The tool holder should be he 
firmly in the tool post. The e 
of the holder should not exte 
too far from the edge of t 
compound rest. See “B,”’ Fig. 43 
which is about the correct di 
tance. 


The cutting edge of the tool b 
should not extend far beyond t 
holder. See “A,” Fig. 433 whic 
is about the correct distane 
When the tool bit extends too f 
‘from the holder or the tool hold 
extends too far from the to 
post, the tool will spring and th 
tool point catch in the work, d 


Fig. 433.—The Tool Holder stroying both tool and work. 


KEEP THE CUTTING TOOLS SHARP 


The cutting tools must have a sharp, keen edge, in order to do fin 
accurate work. First-class workmen take pride in keeping their tool 
in condition. After grinding a tool on the emery wheel, its wearin 
qualities will be improved if it is honed by hand with a small oi 
stone, using a couple of drops of oil. 
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GRINDING LATHE TOOL CUTTER BITS 
The angle of the cutter bit with the 
hollom of the tool holder must be taken SIDE RAKE 
ito consideration when grinding cutter 


lite, (See Fig. 432, Page 28.) 






The side clearance (Fig. 425) is to 
writ the cutting edge to advance free- 
y without the heel of the tool rubbing 
fealnost the work. 


NK ANGLE oF 

ae Te mealies KEENNESS 

Fig. 425.—Correct Side Clearance and 
Side Rake of Cutter Bit 


The front clearance (Fig. 426) is to 
permit the cutting edge to cut freely as 
the tool is fed to the work. 


oo much clearance will weaken the 
pulling edge so that it will break; but 
inmutlicient clearance will prevent the 
tool from cutting. 


FRONT cxeanance 7” 
3° TO 15° 
Fig. 426—Correct Front Clearance 
and Back Rake of Cutter Bit 


Side rake and back rake (Figs. 
125 and 426) also facilitate free 
sulting. For cast iron, hard bronze 





and hard steel, very little side rake crmome 
or back rake are required. (See “™™* 
page 30.) 


The angle of keenness (Fig. 425) 
tiny vary from 60° for soft steel to 
early 90° for cast iron, hard steel, 
bronze, ete. 


igs. 427 to 432, inclusive, show 
the various steps in grinding a cut- 
ter bit for general machine work. 
lloning the cutting edge (Fig. 432) 
will improve the quality of the finish 
und lengthen the life of the tool. 





Fig. 427.—Grind- 
ing Left Side of 
Cutter Bit 


Fig. 428.—Grind- 
ing Right Side 
of Cutter Bit 





Fig. 432.— Honing 
the Cutting Edge 
of Cutter Bit 
with an Oil 
Stone 


Fig. 429.—Grinding 
Front of Cutter 
Bit Bit 


Fig. 430.— Rounding 


Fig. 431.—Grinding 
End of Cutter 


Side Rack and 
Back Rack 
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GRINDING LATHE TOOL CUTTER BITS 





Fig. 426-A.—A cutting tool 
ground for machining mild steel. 
The angles of back rake and side 
rake are quite pronounced, also 
the angle of front clearance and 
side clearance. Angle of keen- 
ness is approximately 60°. 





Fig. 428-A.—A tool ground for 
machining bronze and brass. Note 
that the tool has no back rake or 
side rake and that the cutting 
edge of the tool is on the center 
line. 





Fig. 431-A.—Boring Tool Cutting Edge 


side clearance is about the same as for the turning tool. 
of the cutting edge is exactly on the center line of the lathe. 













































Fig. 427-A.—A tool ground fo 
machining cast iron, tool stee 
high carbon steel and other har 
metals. The angle of clearane 
and rake are not so sharp as fo 
machining soft steel. Angle o 
keenness, 80° to 85°. 


Fig. 429-A.—A  cutting-off of 
parting tool as ground for ma 
chining either steel or cast iron 
This tool has front clearance and 
side clearance on both sides but 
no side rake. The chip curve, il 
lustrated, is not necessary when 
machining cast iron. The cutting 
edge should be set exactly on 
center. 


Fig. 431-A 
shows the cut 
ting edge of a 
boring tool. 
There is both a 
side rake and a 
back rake to this 
ice cutting edge and 
es the front and 
The height 
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MEASURING WITH CALIPERS 























Fig. 435.—Position of Caliper 
in Measuring Diameters 





Fig. 436.—Setting the Inside Caliper 


Setting an Outside Caliper to a 


Steel Scale 


Fig. 434 shows a method of 
setting an outside caliper to a steel 
scale. The scale is held in the 
left hand and the caliper in the 
right hand. The caliper is sup- 
ported by the thumb of the left 
hand and the adjustment is made 
with the thumb and first finger of 
the right hand. 


Correct Position of the Caliper in 
Measuring the Diameter of a 
Cylinder 


Fig. 485 shows the proper ap- 
plication of the outside caliper 
when measuring the diameter of a 
cylinder or a shaft. Note the 
dotted line connecting points ‘‘A” 
and ‘‘B’” where the caliper comes 
in contact with the work, is at 
right angles to the center line of 
the work, and at a point where the 
true diameter of the cylinder can 
be measured. When the caliper 
measures properly, it should just 
slip over the shaft of its own 
weight. Never force a caliper. Iv 
will spring ‘and the measurement 
will not be accurate. 


Setting an Inside Caliper to a 
Scale 


To set an inside caliper for a 
definite dimension, place the end 
of the scale against a flat surface 
and the end of the caliper at the 
edge and end of the scale. Ad- 
just the other end of the caliper 
to the required dimension. 
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APPLICATION OF INSIDE CALIPER 


In measuring the diameter o 
hole place the caliper in the he 
as shown on the dotted line a! 
raise the hand slowly. Adjust t 
caliper in the meantime, then ta 
another cut with the boring to 
and test with the caliper aga 
Continue until the proper dime 
sion is obtained. Do not force ft 
caliper. Develop a fine ‘“‘calip 
touch.”” Be sure the points of t 
caliper are across the diameter 
the hole being measured. 








Fig. 437.—Using the Inside Caliper 


Transferring Measurement from an Outside to an Inside Caliper 


Fig. 438 shoy 
the method 
transfe 
ring measu 
ment from 4@ 
outside to an i 
side caliper. Th 
point of one le 
of the inside ca 
iper rests on 
similar point 
the outside cal 
Fig. 438.—Transferring Measurement from an Outside to an per. Using thi 

Inside Caliper contact point 4 

a pivot, move the inside caliper along the dotted line shown in illus 

tration, and adjust with the thumb screw until you feel your measure 

ment is just right. 

If you wish to transfer measurement from an inside caliper to a 

outside caliper, reverse the process described above, holding the insid 
caliper in the left hand and the outside caliper in the right hand. 





Caliper FEEL 


The accuracy of all contact measurements is dependent upon th 
touch or feel. Therefore the contact measuring tool should be held b 
the fingers only, and in such a way as to bring it in contact with th 
finger tips. The caliper should be delicately and lightly held, instead 
of gripped tightly, because if the caliper is gripped harshly between the 
fingers, the sense of touch is very much impaired. 












LATHE CATALOG 


If interested in securing further information on any of the lathes, 
tools or accessories described in this hand book, write for a free copy 
of our illustrated catalog, which describes the entire line, also giving 
the prices. 
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Fig. 439.—Using a Micrometer Caliper Measuring Work in the Lathe 





Fig. 440.—Using an Internal Micrometer Caliper Measuring the 
Diameter of a Machined Hole 
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A-FRAME 
B-ANVIL 
C-SPINDLE 
O-SLEEVE 
E-THIMBLE 


Fig. 441 


HOW TO READ A MICROMETER 


The pitch of the screw threads on the concealed part of the spind 
is forty to an inch. One complete revolution of the spindle, therefo 
moves it lengthwise one fortieth (or twenty-five thousandths) of 
inch. The sleeve D is marked with forty lines to the inch, correspon 
ing to the number of threads on the spindle. 


Each vertical line indicates a distance of one-fortieth of an iné 
Every fourth line is made longer than the others, and is numbered 0, 
2, 38, etc. Each numbered line indicates a distance of four times on 
fortieth of an inch, or one tenth. 


The beveled edge of the thimble is marked in twenty-five division 
and every fifth line is numbered, from 0 to 25. Rotating the thimb 
from one of these marks to the next moves the spindle longitudina 
one twenty-fifth of twenty-five thousandths, or one thousandth of 
inch. Rotating it two divisions indicates two thousandths, e 
Twenty-five divisions will indicate a complete revolution, .025 or on 
fortieth of an inch. 


To read the micrometer, therefore, multiply the number of vertie 
divisions visible on the sleeve by twenty-five and add the number 
divisions on the bevel of the thimble, from 0 to the line which coincid 
with the horizontal line on the sleeve. For example, in the engravin 
there are seven divisions visible on the sleeve. Multiply this number 
twenty-five, and add the number of divisions shown on the bevel of t 
thimble, E. The micrometer is open one hundred and seventy-eig 
thousandths. (7x 25—175143=178.) 


Note: For tables of decimal equivalents in the English and Metr 
Systems see page 147. 







Young man, learn the machinist’s trade, learn mechanical draw- 
ing. If you master both subjects you will be a trained man and 
your future will be limited only by your ability. 
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CENTERING 


To machine a job on centers in the lathe it is necessary that a 
tole be drilled in each end of the work so it can revolve on the lathe 
eters. These holes are called countersunk center holes. 


Locating Centers with a 
Hermaphrodite Caliper 


Place the work to be cen- 
tered in a vise. Face the end 
of the work with chalk and 
then rub in with your finger so 
that the marks of the caliper 
can be seen. Set the caliper to 
a little over half of the diam- 
eter of the stock and mark as 
shown in Fig. 442. Drive the 
center punch point in the 
center of these marks. Repeat 
this operation on the other end 
of the work, 


Locating Centers with Surface 
Plate and Dividers 


If hermaphrodite calipers 
are not available, the center 
can be located with a surface 
plate and dividers. See Fig. 
443, 





Fig. 443.—Dividers 


Locating Centers with Surface 
Gauge and V-Block 


When work is of irregular 
shape, a surface gauge can be 
used to locate the centers. 
See Fig. 444. This shows the 
tool rest of an emery grinder 
on a V-Block. on a _ surface 
plate. The centers at both ends 
of this tool rest are located by 
the aid of the surface gauge. 


Fig. 444,—Surface Gauge and V-Block 






George Westinghouse, Henry Ford and Orville Wright got their 
early mechanical training on a small screw cutting lathe. 
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t aw 
Fig. 447.—Bell Cup Center Punch 


Locating Centers with a Cent 
Head 






















Another method of locating t 
centers is with a center head 
shown in Fig. 445. Make a ma 
along the side of the blade on t 
end of the work, then turn t 
square one-quarter way arou 
and make a similar mark on t 
end. This is a quick method 
locating the center on round sto¢ 


Punching the Center Point 


Location of the center bein 
found, place the center punch 
the intersection of the lines an 
tap with a hammer, makin 
a mark sufficiently deep so thi 
the work will revolve on the cen 
ter points when placed on center 
in the lathe. See Fig. 446. 


Bell Cup Center Punch 


Fig. 447 shows the applicatio 
of a bell cup center punch center 
ing a small cylindrical piece o 
work. The bell cup is placed ove 
the end of the work and the cente 
punch or plunger. slides throug 
this cup. Hit the plunger a sharp 
blow with the hammer and it wil 
immediately locate the center. 
This method is used mostly in pro 
duction where a great many small 
pieces are to be centered. 
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TESTING THE WORK ON 


CENTERS 


After a piece has been centered on both ends by the center punch, 


piace the work on centers in the lathe. 


Clamp the tail stock and 


tring the tail stock center up tight enough so that the work will be sup- 


ported between centers. 


With a piece of chalk in the right hand, re- 


yolve the work with the left hand and mark the high spots on each 


Chalk mark 


end of the cylinder. 

















Pig. 449.—Changing Position of the Center 
Point 


Changing the Position of Center 
Point 


Place the work again in the 
vise and drive the center punch 
mark in the proper direction nec- 
essary to have the work run true. 
Complete this operation on both 
ends of the work and place it back 
on the centers and test again with 
chalk. When the work is running 
true on the centers, it is then 
ready for drilling and countersink- 
ing. 


Straightening the Work 


If the piece to be machined is close to size in the rough so that 
very little stock is left for machining, care should be taken to see 
that the bar is straight as possible and that the center holes are 
located accurately so that the shaft may be true all over when fin- 


ished. 





38 SoutH BEND LATHE WORKS 


























( CHUCK CENTERING TOOL WORK TAIL STOCK 
ah = Ss oo jt “hs, \ 
e shales} = —— BE : 4 4 
ei 4 ee 
SS: \\" a y 
Sl = / 
Fig. 450 


COUNTERSINKING WORK ON A LATHE 


Fig. 450 shows the method of countersinking a short cylindric 
shaft on a lathe. We call the shaft the work. 


The location of the centers on the work have already been foun 
as indicated in a previous article. A drill chuck is placed in the hea 
stock spindle of the lathe. A combined drill and countersink or cente 
ing tool is held in the chuck. The work is placed with the center poi 
on the tail stock center of the lathe and held with the left hand. S 
Fig. 450 above. The right hand is used to feed the tail stock cent 
and the work to the combined drill and countersink. Start the lath 
and feed the work until the countersunk hole enters to the prope 
depth. Remove the work, place the countersunk hole on the ta 
spindle center and countersink the other end of the work, 


In feeding work to a combined drill and countersink, a drop 0 
two of oil should be used on the drill. The work should be fed slowl 
and carefully so as not to break the point of the drill. Extreme care i 
needed when the work is heavy because it is then more difficult to fe 
the proper feed of the work on the center drill. 


The Broken Drill 


If while countersinking a hole in the work, the center drill breaks 
and part of the broken drill remains in the work, this part must be re 
moved. Sometimes it can be driven out by a chisel or jarred loose, bu 
it may stick so hard that it cannot be removed. In that case the broke 
part of the drill should be annealed, and the only way to anneal it is t 
anneal the end of the shaft. After steel is annealed, the broken dril 
may be drilled out, 


TRAINING AND VOCATION 


“There is a tremendous waste in the world due to the fact that 
many of the workers have not found the vocation for which they are 
adapted and are not trained in the work they are doing.” —HarkRIs. 

Young man, give some thought to the above statement, try to find 
the vocation for which you are adapted and become trained in that line 
of work. 
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COUNTERSINKING CENTER HOLES 


For countersinking a piece of work the combined drill and counter- 
ink is the most practical tool. See Fig. 451. 





Fig. 451——Combined Drill and Countersink 


These combined drills and countersinks vary in size and the drill 
polnts also vary. Sometimes a drill point on one end will be %” in 
‘iiameter, and the drill point on the opposite end 3” in diameter. The 
fountersink is always 60 degrees, so that the countersunk hole will fit 
the angle of the lathe center point which is 60 degrees. 


Countersinking Center Holes with a Small Twist Drill and 
Special Countersink 


If a combined drill and countersink is not available, the work may 
be centered with a small twist drill. Let the drill enter the work a 
wuflicient length on each end, then follow with a special countersink, 
the point of which is 60 degrees. 

Below we show two countersinks that can be made in a very short 
time, either one of which will do satisfactory work. 





Fig. 453.—Special Countersink 


Fig. 452.—Special Countersink 
Size of the Countersunk Center Hole 


The drawing and tabulation below show the correct size of the 
®ountersunk center hole for the diameter of the work. 


Combined Drill & Countersink 













Dia. of Drill| Dia.of Body 
F 


D 
Se 
Yo 


% Yo 
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Fig. 455.—Incorrect Countersinking 





Fig. 456.—Incorrect Taper in the Work 


EXAMPLES OF COUNTERSINKING 





Correct Countersinkin 










Fig. 454 shows the cor 
form and depth for coun 
sinking work to be machil 
on centers. Note that 
small hole is deep enough 
that the point of the La 
center does not come 
contact with the bottom 
the hole, 


Incorrect Countersinkin 


Fig. 455 shows a piece 
work in which the count 
sunk hole is too deep, 
that only the outer edge 
the work rests on the Lat 
center. Accurate work ¢ 
not be machined on cent 
when countersunk in ft 
manner, 











Countersink Not Deep 
Enough with Incorrect Tap 


Fig. 456 shows a piece 
work that has been counté 
sunk with a tool of an i 
proper angle. This wo 
rests on the point of t 
Lathe center only. It is e 
dent that this work will sod 
destroy the end of the Lath 
center and it will be impo 
sible to do an accurate job, 


THE COUNTERSUNK HOLE AND THE LATHE CENTER POINT 


\ The importance of proper center holes in the work and a corre 
angle on the point of the lathe centers cannot be over estimate 
In order to do an accurate job between centers on the lathe, th 
countersunk holes in the work must be the proper size and dept 
and the points of the lathe centers must be true and accurate. 





SoutH Benp, Inp1ana, U.S. A. 41 





LATHE DOGS FOR DRIVING WORK ON CENTERS 


using a Lathe Dog. 


work. 


or octagon bars. 





Vig. 457—Common Lathe 
Dog 
Safety Lathe Dog 

lig. 458 is a safety lathe dog similar to 
the common lathe dog except that the set 
screw has a cap over it, instead of being ex- 
posed. The cap is removed when tightening 
or loosening the set screw. 


less set screw. 





Fig. 458-A.—Safety Lathe 
Dog 


Clamp Lathe Dog 


Fig. 459 is called a clamp lathe dog, used 
principally for rectangular work in the lathe. 


The Face Plate Driving Stud 


Work is sometimes driven between centers 
by a stud bolt fastened to the face plate. As, 
for example, in driving a pulley on a man- 
drel, the stud extends far enough from the 
face plate to reach the spokes of the pulley, 
and drives in this manner. 


In machining a job on centers in the lathe, 
the common practice is to drive the work by 
(See page 45.) 
different types of lathe dogs are made for this 
Each type is made in a variety of sizes 
for work of different diameters. 


Several 


Common Lathe Dog 


The most popular lathe dog is the common 
lathe dog, in Fig. 457. 
used for driving cylindrical pieces, or work hay- 
ing a regular section such as square, hexagon 


This type of dog is 











Fig. 458.—Safety Lathe Dog 


Safety Lathe Dog 
Fig. 458-A shows another type of safety 
lathe dog. This safety lathe dog has a head- 
The set screw has a hollow 
hexagon hole and is tightened or loosened 
with a hexagon wrench. 





Fig. 459.—-Clamp Lathe Dog 
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MOUNTING LATHE CENTERS IN SPINDLES 


A To mount lathe centers in t 
head stock or tail stock spindle 
a lathe, thoroughly clean t 
tapered holes in the spindles. 
little dirt left in the spindle or 
the long taper of the lathe cent 
will not permit accurate wor 
Never put your finger in the lat 
spindle hole to remove dirt whi 
the head spindle is revolving. U; 
a stick with a small piece of r 
wound around it to clean t 
spindle hole, 








Fig. 462.—An Example of Correct Mounting of Work on Centers 


Fig. 462 shows the correct method of mounting the work on cen- 
ters. “The driving dog is attached to the work. The tail of the dog 
rests in the slot of the face plate and extends beyond the base of the 
slot, so that the work rests firmly on both the head stock center and 

il stock center. 

oe wit mounting work on centers for machining, the tail center 
should not be tight against the work, but there should be a slight play 
between the work and the tail center. There should be a supply of oil 
used on the countersunk hole on which the tail center enters, because 
the tail center is hardened and tempered, and if the work when revolv- 
ing is held too tightly by the tail center it will heat the center point 
and destroy both the center and the work, 


Fig. 460.—Mounting Lathe Centers 


Removing the Head Stock Center 


To remove the head stoe 
lathe center, insert a 1%” ste 
rod 30” long through the spindl 
hole. With a piece of rag i 

‘ your right hand hold the shar 

bebe ‘ogi Ming on ee point of the center, while wit 

the left hand give the rod 
sharp tap and the center will jar loose. 

Fig. 461 shows a steel rod with a small bushing attached for re 
moving the head spindle lathe center, also the taper sleeve. The smal 
pin on the point of the bushing will drive the center out. If the sleev 
is to be removed, tap with the rod again and the bushing itself wil 
drive it out. 





To Remove the Tail Stock Center 


To remove the tail stock center turn the hand wheel to the left 
until the end of the spindle screw bumps the end of the tail center. 
This will loosen the center and it may be picked out of the spindle. 


REMOVING THE LIVE CENTER 


Before mounting a chuck on the spindle of the lathe, always 
remove the live center from the spindle, because if the center is not 
removed, the operator may forget about it and during a drilling op- 
eration he is liable to drill right through the work in the chuck and 
into the lathe center. When you remove the live center from the 
spindle, stuff a piece of rag or waste in the spindle hole so it will fit 
tight, in order to prevent chips and dirt getting into the taper bore 
of the spindle. 





Fig. 463.—Incorrect Mounting 


Fig. 463 illustrates an example of incorrect mounting on centers. 
The dog is fastened on the work, but the tail of the dog rests on the 
bottom of the slot on the face plate. 





a 
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Fig. 467 
Rid: CE Arent Lavi Centers ROUGH TURNING STEEL AND CAST IRON 
HOW TO ALIGN LATHE CENTERS Fig. 467 illustrates a lathe in operation taking a heavy cut, which of 
To align centers, slide the tail stock center up close to the head ls called rough turning. When a great deal of stock is to be remoyedj 
stock center; clamp the tail stock to the bed and then by moving the from the work, heavy cuts should be taken in order to finish the” ~ 


Bene wheel of the tail stock spindle bring the center point close up to job in the least possible time. 

i: e point of the head stock center. If the tail stock center does not The proper tool should be selected for taking a heavy chip. The 
ne up adjust the tail stock top in the proper direction and repeat this speed of the work, and the amount of feed of the tool should be as 

test and operation until the desired degree of accuracy is obtained. To great as the tool will stand. 


test the alignment of tail stock centers, see Fig. 472, Page 50. 
The work should be rough machined to almost the finished size, 


then care in measuring is required. It is at this point that the operator 
can demonstrate whether or not he has the ability to become an ac- 
curate workman, 








CUTTING UNDERNEATH THE SCALE 


When taking a roughing cut on steel or cast iron or any other 
Fig. 465 metal that has a scale upon its surface, be sure to set the tool deep 
enough to get under the scale in the first cut, because unless you do, 
the scale on the metal will dull the point of the tool. 








Head Spindle Lathe Center Tail Spindle Lathe Center 


Fig. 465 shows a live or head Fig. 466 shows the dead or tail 
spindle lathe center that is used in spindle lathe center. This center is FINISH TURNING 
the head spindle of the lathe. This always hardened and tempered, be- When the work has been rough turned to within about 3,” of the 
center is almost always soft be- cause it is stationary and the work finished size, with a sharp keen tool take a finished cut. Caliper 
cause it revolves with the work. revolves on it. ‘Therefore, there is carefully to be sure that you are machining the work to the proper 
It should always be kept in good constant wear on this center. dimension. 


condition; that is, with a sharp There is a groove around the var ‘ i i i i 
point and running true. It is very hardened or tail stock center to On work where it is to be finished by a cylindrical grinder, a im- 


important that the center runs’ distinguish it from the live or head ited amount of stock is usually left for grinding to the finished dimen- 
true. spindle center. sions, 


i, tes 
wee 


th 
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THE DEPTH OF THE ROUGHING CHIP 


The drawings below show the depth of the roughing cut that ¢ 
be taken on a bar of machinery steel held between centers of the di 


ferent size South Bend Lathes. 


For example, the 16-inch Lathe wi 


take a %-inch roughing chip which reduces the diameter of the shaf 


%,-inch in one cut. 


9” Workshop 


Reducing the di- 
ameter 4” in one 


11” Lathe 


Reducing the di- 
ameter %” in one 
cut. 


16” Lathe 


Reducing the diameter 3%” in 


one cut. 


9” Toolmaker 


Reducing the di- 
ameter 4%” in one 
cut. 


13” Lathe 


Reducing the di- 
ameter %” in one 
cut. 


” 


one cut. 


Reducing the diameter 


9” Lathes* 


Reducing the di 
ameter 35” in on 
cut. 


15” Lathe 


Reducing the di 
ameter %” in on 
cut. 


18” Lathe 


*9-inch Quick Change Gear, Standard Change Gear, and Junior 


Lathes, 





7%" in 
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THE CUTTING SPEED FOR DIFFERENT METALS 


The following peripheral speed is recommended for cutting metals 
in the lathe when high speed cutting steel is used. All speeds are 
based on an average turning feed. F.P.M. indicates the Feet Per 
Minute periphery speed of the revolving work. 


TURNING AND BORING Cutting Screw 


Material Heavy Cut Finishing Cut Threads 
BASE Tron} uy. oe w8 oc ew ers F.P.M. 60 80 25 
Machine Steel ...... Rhee Ts 90 100 35 
Tool Steel, Annealed..... A 50 75 20 
TASS. sot Seite ea ib eye ss 150 200 50 
BlumiInum oh < saa }ecete ais < 200 300 50 
BTONZE .iccccvcse rete a " 90 100 25 


CUTTING SPEEDS WHEN USING TUNGSTEN-CARBIDE TOOLS 


When using tungsten-carbide tipped cutting tools, the cutting speed 
should be increased over high speed steel as follows: 


Cast Iron—200 to 500%; Soft Steel 100 to 200%; 
Hard Steel 75 to 100%; Brass 400 to 800%. 


Each job must be experimented with to find the best speed suited 
(o the material and nature of the work. Always start with a slight 
Increase in speed at first and gradually bring the cutting speed up 
until satisfied with the work produced. 


TO FIND THE CUTTING SPEED OF A REVOLVING PIECE 
OF WORK 


To find the cutting speed of the revolving work, multiply the 
(iiameter of the work in inches by 3.1416 and multiply the product 
by the number of revolutions per minute the work rotates, and divide 
by 12, which will give the periphery speed in feet per minute. 

Example: A piece of work 1” in diameter revolving 343.77 revo- 
lutions per minute, has a periphery or cutting speed of 90 feet per 
minute, 


1x3.1416x343.77 : 
12 = 90 ft. per minute. 





NUMBER OF REVOLUTIONS REQUIRED FOR A GIVEN 
CUTTING SPEED 


To find the number of revolutions required for a given cutting 
speed, in feet per minute, multiply the given cutting speed by 12 and 
divide the product by the circumference (in inches) of turned part.. 


Example: Find the num- 
ber of revolutions per min- 
ute for 1” shaft for a cut- 
ting speed of 90 feet per 
minute. 


90x12 
3.1416x1 


Fig. 468.—Speed Indicator with Surface Speed 


= 343.77 R.P.M. 


Attachment 
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FACING A JOB ON CENTERS 
When accurate work is to be machined on centers, the first thing 
to do is to face the ends of the work. Not only to get the ends square 
and clean, but also to machine the work to the proper length. 


POSITION OF LEVER FOR 
DIRECT CONE DRVE +t 









POSITION OF LEVER FOR 
BACK GEAR DRIVE Fig. 469 shows the method of 
facing a cylindrical piece. The 
work is placed on centers and 
driven by a dog. A facing 
tool bit is then placed in the 
tool holder and a light cut is 
taken on the end of the work, 
feeding the tool from the cen- 
ter towards the outside. One 
or two chips are then taken, 
removing sufficient stock to 
true up the work. Place the 
dog on the other end of the work and face it to the proper length. 


]<__ SPINDLE 


HEAD STOCK OF A SOUTH BEND LATHE 


The drawing above shows the head stock of a lathe, the cone ste 
are numbered 1, 2, 3, and 4 according to size. 





The table below shows the spindle speeds of each size South Ben Fig. 469.—Facing a Steel Shaft 


Lathe when the countershaft is operated at the regular speed 

































































indicated. 
Facing the Work on a Relieved 
SPINDLE SPEEDS OF SOUTH BEND LATHES ee 
IN REVOLUTIONS PER MINUTE Te 010 Sencee: Sae ene? 
: of facing the work when a re- 
Size Counter- Direct Cone Drive Back Gear Drive lieved center is used in the tail 
of Shaft spindle. Part of this center has 
Lathe Speed 1 2 3 4 1 2 3 been cut away so that it allows 
9” the edge of the tool to face the 
Workshop 288 630 | 353 | 202 | —— || 124) 70 | 39 job from the diameter to the 
9” 270 631 | 369 | 221 center hole. A relieved center 
=e ats 70 #3 is used when a quantity of 
. 255 595 | 348 209 | —— 110 65 39 Fig 470.—Facing bas v8 Relieved Center Is small accurate pieces are to be 
faced 
9” ; 
BE OG. 255 595 | 348 | 209 | —— || 110 65 39 
11” 
5 rc 
Std. & Q.c. ab 510 | 821 | 208 85 53 34 Facing with Forged Steel 
vitcen | 28 607 | 385 | 252 | 162 || 87] 55 | 36 Side Tool 
15” p Fig. 471 shows the method of 
Std. & Q.C. 225 579 | 355 | 232) 142 83 51 33 facing the end of the work by 
16” 225 598 360 227 141 75 45 28 a forged steel side tool. The 
tae method of facing is about the 
Ratead: 167 875 | 245 | 163 | 145 53 35 23 same as in the above two ex- 
94” | amples. That is, the tool may 
std, & OC. 161 400 | 258 | 174] 114 43 | 28 19 be fed to the outside and also 
16-24” 150 398 | 24 from the outside to the center. 
ae a. Cc. 0 bck 94 50 ae 19 Fig. 471—Facing with Forged Steel Side Tool 
150 398 | 240 | 152 94 50 30 19 
Brake Drum Direction of Feed with a Job on Centers 









































In machining a job on centers in the lathe, the feed of the tool 
should always be, when possible, in the direction of the head spindle. 
'The reason is obvious: When the carriage is feeding toward the head 
spindle and the tool making a heavy chip, the pressure is on the head 
center which revolves with the work. 


If it is required to speed the spindle up for constant machining on 
copper or wood, where high speed is necessary, a two-speed counter 
shaft can be used or one of the friction pulleys on the countershaft 
can be driven by a large size pulley on the lineshaft, and any speed 
desired can be obtained in this way. 
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Fig. 472 


TESTING THE ALIGNMENT OF CENTERS 


Fig. 472 shows the method of testing for the alignment of th 
Lathe Centers. A steel or cast iron cylinder about 114” in diamet 
has been centered and rough machined. Two collars, A and B, a 
machined with a fine finished chip without changing the position 
the cutting tool. Collar A is calipered, and without making am 
adjustment on the caliper, collar B is calipered and tested to see ho 
it compares with collar A. If collar A is not the same diameter 
collar B, then the alignment of centers is not correct, and the ta 
stock center should be adjusted in the direction required. This 
done by releasing one of the adjusting screws of the tail stock to 
and setting the opposite screw a similar distance. Then take anothe 
test chip on the collars. Continue this operation until the desire 
degree of accuracy is obtained. 


Tail Stock Top and Bottom Mark 


There is a mark on the head end of the tail stock where the botton 
and top join, which marks the relative position of the tail stock to 
and bottom when the tail center is in line with the head center. Fo 
fine accurate work, this mark should not be depended upon, but th 
test should be made as above described to be sure that the center 
are in line. 

If, while making the above test for alignment of centers, it i 
found that the head center or tail center is blunt or worn, or out @ 
true, then this test is useless, because to do accurate work, lath 
centers must not only be aligned properly, but must also be in perfec 
condition, 


Suggestions 
In making test for alignment of centers, it is not necessary tha 
the test piece have two collars, as the same test could be made on 
straight cylinder, but a test bar like that shown in the above drawin, 
is a very good thing to have around the shop for testing alignmen 
of centers, 
See Alignment Tests on Pages 136-138 
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MACHINING TO A SHOULDER 


Machining to a shoulder in production work, where a quantity of 
jleces are required, is usually started by using the parting tool. The 
wbject is to locate the position of the shoulder, and to consider the 
smaller diameter of the work. The parting tool is inserted about sb of 
an inch back of the shoulder line, and enters the work within zy of an 
inch of the smaller diameter of the work. Then the stock may be 
Wiachined by heavy chips. Shouldering eliminates detailed measuring, 
speeds up production, reduces the cost of machining, and avoids mis- 
takes and spoiled work. 


The Use of the Parting 
Tool 

Fig. 473 illustrates the 
method of shouldering. 
A Parting tool has been 
used, and the turning tool 
is taking a chip. It will 
be unnecessary for the 
operator to waste any 
time in taking measure- 
ments. He can devote his 
time to rough machining until 
the necessary stock is removed. 
Then he can take a finishing cut 
to accurate measurement. 





Facing a Shoulder 

Figure 474 shows the applica- 
tion of a finishing of a shouldered 
job having a fillet corner. A fin- 
ish cut is taken on the small 
diameter. The fillet is machined 
with a light cut, then the tool is 
used to face from the fillet to the 

Fig. 474 outside diameter of the; work. 
The Position of the Turning Tool 

on Heavy Work 

Fig. 475 shows the position of 
the turning tool taking a heavy 
chip on large work. 

The tool should be set so that 
if anything occurs while machin- 
ing to change the position of the 
tool, it will not dig into the work, 
but rather it will move in the di- 
rection of the arrow—away from 
the work. 

Setting the tool in the above 
position sometimes prevents chat- 
ter. 
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KNURLING IN THE LA 


Fig. 476 shows three 
amples of knurling on 
piece of steel. The patt 
of the knurl is alike in 
three cases but of differ 
grades, one is called coa 
another medium, and 
other fine grade of knurli 





COARSE MEDIUM FINE 
Fig. 476.—Sample of Knurling 


KNURLING TOOL 


Fig. 477 illustrates a fo 
and design of a knurli 
tool that is used in the t 
post of the lathe. The knu 
ing rollers shown in this t 
are removable and @ 
grade, fine or coarse, can 
substituted to get any gra 
knurl desired. 





Fig. 477.—Knurling Tool 


KNURLING TOOL IN 
OPERATION 


Fig. 478 shows a knu 
ing tool in operation 
work driven between cente 
on the lathe. 


To knurl the work, sta 
lathe slowest 


tool slowly into the wo 
at the right end until t 
knurl reaches a depth 
about 4”. Set the lon 
tudinal feed of the carria 
and let the knurling. to 
feed across the face of t 
work. Plenty of oil shoul 
be used on the work durin 
this operation. 


When the left end of the knurl roller has reached the end 
the work, reverse the shipper rod. This will reverse the feed of th 
carriage and the direction of rotation of the spindle. Do not r 
move the knurling tool from the impression but force it into th 
work another g:”, and let it feed back across the face of the work 
Repeat this operation until the knurling is finished. 








; 
; 


Fig. 478.—Knurling a Steel Piece 
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MACHINING WORK ON A MANDREL BETWEEN CENTERS 


Cylindrical work that has been bored and reamed in a chuck is 
tually further machined on a mandrel between centers in the lathe. 
The mandrel must be driven into the hole of the work tight enough so 
that the work will not slip on the mandrel while it is being machined 
on centers in the lathe. 

Before driving the mandrel into the hole in the work, with a drop 
of oil on the finger moisten the fitting part of the mandrel so that 
after it is driven into the work and the work finished it will be easy 
{0 remove the mandrel, If there was no lubricant on the mandrel it 
tiight freeze in the work, in which case it cannot be driven out without 
fiulning both the work and the mandrel. 

In driving a mandrel out of a piece of work be sure that it.is 
fiviven in the opposite direction from that which; it entered the work, 

In the case of special jobs, where no reamers are available, a soft 
tMandrel may be used, turning and filing it to the proper diameter and 
tapered to make a driving fit for the hole in the work. 





Fig. 479.—Steel Lathe Mandrel 


The steel lathe mandrels can be purchased in the various standard 
‘ilzes. These mandrels are hardened and tempered and the surface that 
feceives the work is ground usually to a taper of about .003” from one 
end of the ground surface to the other. Therefore, these mandrels 
filting to the work are driven in, small end of the taper first. 












































Fig. 480 shows a practical expanding mandrel. The mandrel itself 
ls machined and has a taper about 4%” to the foot. A taper sleeve 
having the same internal taper is then fitted to the mandrel. This 
(uper sleeve has a number of slits made by a saw so as to allow an 
expansion. See illustration. 


For using the expanding taper mandrel, imagine you are to machine 
i pulley. Place the taper sleeve in the hub of the pulley and drive the 
(uper mandrel in the sleeve until it expands the taper sleeve and 
securely holds the pulley, then place the job between centers on the 
lathe and start machining. 
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rig. 484.—Line 
boring a gear case 
¢lamped to the Slotted 
Table Production Sad- 
die for handling mill- 
ing and boring jobs. 


Fig. 481.—Mach 
ing a steel sleeve he 
on a mandrel @ 
driven between cente 


Fig. 482.—Machin- 
ing a job on a mandrel 
between centers, using 
three cutting tools. 


rig. 486.—Turning 
(o four diameters and 
ing a cast iron pull locating three shoul- 
held on a mandrel at ders with parting tool 


driven between cente? by using the Multiple 
Tool Base Production 


Saddle. 


Fig. 483.—Mach 


Fig. 483 











Fig. 484 


Fig. 485,—Milling a 
circular slot in work 
clamped to an angle 
plate fixture attached 
to the Slotted Table 
Saddle. 


Fig. 485 














Fig. 486 
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ture commutator 
tween centers. A 
rect current armatu 
commutator can f 
machined in the sam 
way. 








Fig. 487 


Fig. 488.—Two cut- 
ting tools in operation 
on a manufacturing 
job that is driven on 
centers in the lathe. 


Fig. 488 


Fig. 489.—Finishin; 
chip being taken on 
printers’ roll that i 
driven between cente 
on the lathe. 





Fig. 489 
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Fig. 491.—Machining a 
crankshaft of a gasoline 
engine on centers. The 
cast iron dogs are fast- 
ened by set screws to each 
end of the shaft. These 
dogs have a pair of coun- 
tersunk center holes that 
line up with the throw of 
the crank, 





Fig. 492 


Fig. 490.—An eccentric cam 
driven on an arbor with two pair 
of countersunk center holes, one 
pair of which is for concentric 
machining and the other pair for 
eccentric machining. 





Fig. 491 


Fig. 492.—The illustration 
at left shows an operator tru- 
ing throw bearings of a crank- 
shaft, mounted between cen- 
ters in the lathe, by using a 
Weber Crank Pin Re-turning 
Tool. This method is fast, 
accurate and practical. 
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THE USE OF A CENTER REST ON THE LATHE 


In turning long shafts of small diamet 
and for boring and threading spindles, 
is necessary to support the work while 
is being machined. This is accomplish 
by using a center rest. 

Fig 493 shows the end view of a cent 
rest that is attached to the lathe bed. 
illustration shows a cylinder or sha 
being held in the center rest. 


MOUNTING WORK IN THE CENTER 
REST 


To mount work in the center rest, pla 
the center rest on the lathe. Place th 
work between centers, slide the cent 
rest to its proper position, and adjust th 
jaws upon the work. Careful adjustmen 

the Lathe is required because the work must revolvi 
in these jaws. When the work is centered properly, so that it revolv 
freely, clamp the jaws in position, fasten the work to the head spindle 
of the lathe, slide the tail stock out of the way and the work is read 
for machining, 





Fig. ene Center Rest on 


TYING THE WORK TO THE HE 
SPINDLE 


Fig. 494 shows the method of fast 
ening the work to the head spindle. 
The face plate is unscrewed fro 
the shoulder about three or fou 
turns. Then the work is placed o 
center and tied securely to the face 
plate with several heavy belt laces, 
and finally the face plate is screwed 
on to the shoulder of the spindle. 
This tightens the lacing on the work, 
and holds it firmly. 














Fig. 494.—Fastening the Work to the 
Head Spindle 


HOLDING THE WORK IN A CHUCK 
AND CENTER REST 


Fig. 495 shows the work, one end 
being located on the center rest, the 
other end being held in a 3-jaw Uni- 
versal Chuck on the spindle of the 

- lathe. For fine accurate work such 
as turning and boring the taper on 
spindles for the drill press or the 
lathe, the chuck should not be used, 
but the center method used as shown 
in Fig. 494. 











Fig. 495—The Chuck and the Center 
Rest 
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THE FOLLOWER REST ON THE LATHE 


Fig. 496 shows the application 
of a follower rest, which is at- 
tached to the saddle of the lathe 
for machining work of small di- 
ameter that is liable to spring if 
it had no support. 


The adjustable jaws of the fol- 
lower rest bear directly on the 
finished diameter of the work, fol- 
lowing the cutting edge of the 
tool on the opposite side of the 
work. As the tool feeds along the 
work, the follower rest being at- 
tached to the saddle travels with 
the tool. 


For the machining of small 
shafts in quantity, small rollers 
are sometimes substituted for the 
rigid adjustable jaws and the device is then known as the Roller 
Bearing Follower Rest. 


Fig. 496—The Follower Rest 


THE USE OF THE CENTER REST AND THE FOLLOWER 
: REST COMBINED 


Fig. 497 shows the 
application of both the 
center rest and fol- 
lower rest on a job at 
the same time. The 
spindles or shafts to 
be machined, while 
very small in diameter, 
are of considerable 
length, and in order to 
do a good job, it is 
necessary to support 
the shaft with both 
the center rest and fol- 
lower rest. 


Fig. 497.—Center Rest and Follower Rest on a Job 


This is the method of machining the small, delicate spindles used 
in textile mills. 


ae ss. 







60 SoutH Benp Larue Works SoutH Benp, Inprana, U.S.A 61 











‘Fig. 498.—\Cutting 
internal screw thread 
a cylinder, one end 
which is held in the ee 
ter rest, the other 
held in a 3-Jaw Unive 
Chuck on the head sp 
dle. 






























Fig. 501 


MACHINING IN THE CHUCK ON THE LATHE 

Chucking in the lathe is a very important part of lathe work, 
tepecially for general work in the machine shop. 

lig. 501 shows a 4-jaw Independent Lathe Chuck mounted on the 
spindle nose of the lathe. The most important types of lathe chucks 
are the Independent Lathe Chuck and the Universal Geared Scroll 
Chuck. 

Four-Jaw Independent Lathe 

Chuck 

Fig. 502.—The 4-jaw Independ- 
ent Lathe Chuck is the most 
practical for general work in the 
machine shop. The jaws are made 
of steel, hardened and ground. 
They are reversible and are read- 
ily adjusted to hold work square 
or round and -of various shapes. 
The jaws are adjusted one at a 
time. 






Fig. 499 


Fig. 499.—The application of a Center Rest on machining smal 
slender shafts between centers on the lathe. 


Fig. 500.—The ap- 
plication of the fol- 
lower rest supporting 
long, slender Acme 
Thread Screw, while 
the thread of the 
screw is being chased 
by the tool. 


Three-Jaw Universal Geared Scroll 
Fig. 503 Chuck 


slaw sneer Fig. 503.—The 3-jaw Universal 
Sault Chack Geared Scroll Chuck is intended 
for holding round work. The jaws 
operate universally and center the 
work. This chuck is usually 
fitted with two sets of jaws, both 
of which are shown in the illus- 


tration, 





Fig. 500 





a 
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THE PRACTICAL TYPE OF CHUCK FOR THE LATHE 






If the lathe is to have but one lathe chuck, it should be a 4- 
Independent chuck, because it will hold work both rectangular @ 
round, and various other shapes. 









If the lathe is to be fitted with two chucks, then the Unive 
Geared Scroll Chuck should be used in addition to the Independ 
Chuck, because this enables the operator to handle a great deal 
round work without time being spent for continually truing up 
work, as the Universal Chuck is self centering. 











THE SIZE OF THE LATHE CHUCK 





The 4-jaw Independent Chuck should be as large as the lathe w 
Swing with the chuck jaws extended beyond the body. The size 
the Universal Chuck should be much smaller, as it is for holdi 
round work, and great capacity is not needed. In the tabulation 
show the approximate size chuck, both the Universal and Independen 
for each size lathe. The tabulation has been based on chucks to me 
the requirements for general work in the machine ‘shop. 



















THE SIZE OF CHUCKS FOR A LATHE 


4-Jaw Independent 3-Jaw Universal Geare 
Lathe Chuck Seroll Chuck 


Recommended; Maximum |Recommended| Maximu 











Size of Lathe 



















OWE “athe ..... 2.05 we 6 in. 6 in. 4 in. 5 in. 
11 in. > 6 in. 8 in. 5 in. 7% in, 
13 ins 7% in. 10 in. 6 in. 9 in. 
15 in. 9 in. 12 in. 7% in. 10% in, 
16 in. 10 in. 12 in. 9 in. 10% in. 
18 in. 12 in. 14 in. 10% in. 12 in. 
16-24 i 12 in. 14 in. 9 in. 12 in. 
36 in. lath 14 in. 16 in. 9 in. 42 in. 








The chuck manufacturers make chucks so that they can be fitte 
to any size or make of lathe. Every chuck has a machined recess @ 
its back to accommodate a chuck plate, the flange of which fits’ thi 
chuck recess and the hub part is threaded to fit the spindle nose o 
the lathe. 











The 4-jaw Independent Lathe Chuck is made in sizes from 4” 
24”, but for practical work in the machine shop the popular sizes a 
from 6” to 16” inclusive, and for the Universal Chuck from 4” to 12 
inclusive. 








MISTAKES! 


We all make mistakes. When you make a mistake on a piece of 
work correct and report it as soon as possible. Do not let it get by. 
People who shrink from letting mistakes be known for fear it will react 
on them only make matters worse by so doing. 
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CHUCK PLATE THREADED TO FIT SPINDLE NOSE OF LATHE 


Pig. 504.—Semi-Machined Chuck Plate, 
threaded to fit the spindle nose 
of the lathe 








Pig. 





506.—Chuck with Chuck Plate 
attach: 


ed 


Fig. 504 shows a cast iron semi- 
machined chuck plate that has been 
threaded to fit the spindle nose of 
the lathe. The chuck plate is not 
included in the equipment of the 
lathe. It is not only threaded to 
fit the spindle nose, but it is also 
machined on the front and back 
faces and there is enough stock on 
the diameter of the flange so that 
it may be turned down and fitted to 
the recess in the back of the lathe 
chuck, 


Fig. 505 shows machined recess in 
the back of a lathe chuck. 


The machined recess in the back 
of the chuck is to receive the chuck 
plate. This machined recess is ac- 
curate so that when the chuck is 
fitted to the lathe it will run true. 
The small holes shown in the recess 
of the chuck are for bolting the 
chuck plate to the chuck. 


For machining chuck plate, see 
page 64. 


DRILLING HOLES IN THE CHUCK 
PLATE TO RECEIVE THE 
BOLTS 


Chalk the face of the flange of the 
chuck plate. Then place it in the 
recess of the chuck. When it is bot- 
tomed, make a prick punch position 
mark on the edge of the chuck plate 
and a corresponding mark on the 
chuck. Then with a hammer tap 
slightly the chuck plate so that the 
edge of the bolt holes on the recess 
of the chuck will make an impression 
on the chalk surface of the plate. 
Lay out and drill the holes in the 
plate 7,” larger than the diameter of 
the bolt, 





= 
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MACHINING A CAST IRON CHUCK PLATE 


MACHINING THE EDGE OF A CORED HOLE SO THAT DRILL 
WILL START TRUE 






Fig. 513 shows an irregular cast- 
ing being held in a 4-jaw chuck to be 
machined. The casting has a cored 
hole which is being beveled with a 
chamfering tool, which gives it a 

Ay machined surface that will start a 
shell drill true. 





Lf 


oT 






c 






Fig. 513.—Machining the Edge of 
Cored Hole 


DRILLING A CASTING HAVING CORED HOLE 


Fig. 507.—Truing a rough casting of a Fig. 508.—Centering a Chuck Plate 
Chuck Plate 


Fig. 514.—A shell 
Ow VIEW drill is held in the drill 
NZ SHELL ORILL chuck in the tail stock 
and is fed into the work, 












SI 





lr) The beveled machined 
ferme surface gives the shell 





drill an opportunity to 
center itself and the re- 
sult is an almost perfect 


Fig. 514.—Drilling a Cored Hole hole. 





Fig. 509.—Drilling a Chuck Plate Fig. 510.—Boring a Chuck Plate MACHINING SHORT JOBS IN THE UNIVERSAL CHUCK 


Fig. 515 illustrates the method 
of making a small cap screw in 
the chuck. The drawing shows 
that the work has been turned, 
shouldered and threaded. The 
next operation is the use of a 
cutting off tool. 








A great deal of short work 
can be done in the chuck in this 
manner in much quicker time 

than could possibly be done by 
Fig. 511—Threading a Chuck Plate Fig. 512.—Turning the diameter of th centering the work and machin- 
flange of the Chuck Plate on the 


spindle of the lathe Fig. 515.—Thread Cutting in the Chuck ing between centers, 
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MOUNTING WORK IN A FOUR JAW INDEPENDENT LATHE 
CHUCK 


Fig. 516 shows a rough casting 
a chuck plate mounted in a 4-j 
Independent Lathe Chuck on 
spindle of the lathe. Before trui 
the work, determine which part y 
wish to have run true. To mow 
this casting in the chuck proceed 
follows: 

1. Adjust the chuck jaws to 
ceive the casting. Each jaw show 
be concentric with the ring mar 
indicated on the face of the chué 
If there are no ring marks, be guid 
by the circumference of the body 
the chuck. 

2. Fasten the work in the chu 
by turning the adjusting screw 

Fig. 516 Jaw No. 1 and Jaw No. 3, a pair 
jaws which are opposite each other. Next tighten jaws No. 2 af 
No. 4, 

3. At this stage the work should not be held in the jaws t 
tightly, but with just enough grip to hold the work securely so 
will not fall out of the chuck while being trued up. 


Fig. 526—Shows a Fly 
Wheel being chucked in a 4- 
Jaw Independent Chuck, one 
end of the Fly Wheel being 
machined to receive a ring 
gear. 









Fig. 526 


_ 4. Revolve the spindle slowly and with a piece of chalk ma Fig. 527.—Cutting an in- 

the high spot on the work while it is revolving. fernal thread on a cast iron 
5. Stop the spindle, locate the high spot on the work and a pole base while being held in 

just the jaws in the proper direction to true the work; releasing th i 4-Jaw Independent Chuck, 

jaw opposite the mark on the work and tightening the one next th 

mark, 


6. Sometimes the high spot on the work shows that an adjus 
ment is needed midway between two jaws. In this case loosen th 
two jaws, one of each pair, and tighten the opposite jaws. 

7. When the work is running true in the chuck, tighten eae 
jaw, one after another in sequence, until all four jaws are clam 
ing the work securely. Be sure that the back of the work resi 
against the face of the four jaws. 

When the work consists of a number of duplicate parts that a 
to be machined in the chuck, release two adjacent jaws and remo 
the work. Place another piece in the chuck and tighten the ty 
jaws just released. 

Each jaw of a lathe chuck, whether an Independent or a Un 
versal Chuck, has stamped on it a number to correspond with a sin 
ilar number on the chuck, because each jaw fits only its own scre 
and slot in the chuck, so that when you remove a chuck jaw fe 
any reason you should always put it back -into its proper slot am 
screw. 

When the work to be chucked is frail or light, the jaw shou 
be fastened carefully so that it will not bend, break, or spring th 





Fig. 527 


Fig. 528.—Making a bush- 
ing, showing the application 
of a lathe chuck on the head 
spindle and the drill chuck 
on the tail spindle of the 
lathe. 





work. 
In chucking rings, cylindrical dies, etc., the work can be he 
from the inside with the jaws pressing outward. Fig. 528 


Never leave a chuck wrench in a chuck while the chuck is on th 
spindle of the lathe. 
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MACHINING WORK HELD IN THE CHUCK 





Fig. 529 


Fig. 530.—The illus- 
tration at right shows a 
cap screw held in a 3-jaw 
Universal Chuck while 
being threaded by a self- 
opening die head, held 
in the tailstock spindle, 
which is fed to the work. 

















Fig. 529.—A _ bronz 
ring being held in a Uni 
versal Chuck and a cok 
lapsible tap held in th 
tail spindle of the lathe 
This tap is fed to the 
work and at the prope 
depth it collapses and ij 
withdrawn from the ring 
without reversing th 
lathe spindle. 





Fig. 530 





Fig. 531.—At left 
shown a round piece 0 
work being held in a 4 
jaw Independent Lath 
Chuck for machining. 


The inside of the roun 
piece of work is bein 
bored to size by a bor 
ing bar held in the toe 
post of the lathe. 
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MACHINING ON THE FACE PLATE 


The face plate of Z Nl fi 
the lathe screws on to 

the nose of the spindle 
in the same manner as 
a chuck and is designed 
with slots arranged so 
that various classes of 
work may be clamped 
on it for being machined. 





The face plate is 
especially valuable in 
tool room work and for 
laying out and machin- 
ing holes in tools and 
jigs. In this class of 
work the holes must be 2a 
accurately spaced, with Boring Work in a Jig Clamped on the Face Plate 
an allowance’ usually 
not more than .001 of an inch. The face plate is also used for hold- 
ing jigs for boring special work on the lathe and for many other 
purposes. 


Accurate Facing. Before facing a highly accurate job held on the 
face plate, it is good practice first to take a very light cut across 
the face of the face plate, before clamping on the work. 


MOUNTING FACE PLATES (AND CHUCKS) 
When mounting face plates and chucks, always: 
1. Clean the threads in face plate thoroughly (see page 71). 
2. Clean the threads on the spindle nose. 
3. Oil the threads on the spindle nose. 
4. Run face plate up to spindle nose shoulder carefully. 


Before mounting a face plate on the spindle nose of the lathe, all 
dirt and chips should be removed from the threaded hole (see pg. 71). 


Clean the thread on the spindle nose and the shoulder of the spin- 
dle, because any dirt on either the tapped hole of the face plate or 
on the spindle nose will not allow the face plate to run true when 
it is screwed up to the shoulder. 


A few drops of oil on the threads of the spindle nose will allow 
the face plate to screw on easily and be easily removed. If the face 
plate screws on with difficulty, unscrew the plate, remove the dirt 
and try again. The back of the face plate hub should screw tight 
against the shoulder of the spindle. Do not, however, run the face 
plate up to the shoulder suddenly as it strains the spindle and the 
threads and makes removal difficult. 


The instructions above, referring to the mounting of the face 
plate, also apply to the mounting of a lathe chuck on the spindle 
nose of the back-geared, screw cutting lathe. 
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Fig. 532 
Fig. 532.—A blanking die 
clamped to the face plate of the 
lathe while being machined. 





Fig. 533.—Boring a_ spindl 
bracket of an angle iron that ij 
clamped to the face plate of th 
lathe. 





Fig. 534 
Fig. 534.—A tool job being 
trued up by a tool makers’ but- 
ton and a dial test indicator. 


Fig. 535 

Fig. 535.—Boring an accurate 
hole in a steel disc clamped to 
the face plate of a lathe. 


HOW TO PREVENT WORK SLIPPING 
In clamping work to a face plate the surface of the work having 


been machined, place a piece of paper between the work and the face 


plate, then clamp, and the danger of work slipping will be very muc 
reduced. 
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CLEANING THE THREADED HOLE OF A CHUCK 
OR FACE PLATE 


~) 












KN 
boon 


Fig. 523 shows a simple device 
made of ordinary brass wire for the 
cleaning of a threaded hole of a 
chuck or a_ face plate before screw- 
ing same on the spindle nose of the 
lathe. 


The wire has more or less spring to 
it so that the device is adjustable 
and can be used for chucks and face 
plates of different sizes. 






CHUCK BACK 


CHUCK BODY 









Fig. 523.—Cleaning Threaded 
Hole of the Face Plate 


REMOVING A TIGHT FITTING 
FACE PLATE OR CHUCK FROM 
THE LATHE SPINDLE 


Fig. 524 shows a practical method 
of removing a tight fitting chuck or 
face plate from the spindle of the 
lathe. 

Connect the back gear drive; ad- 
just the belt for the slowest speed, 
set the wood block on the back ways 
of the lathe; turn the spindle slowly 
backwards by pulling on the belt. 
When the slot in the face plate 
strikes the wood block it will loosen 
the plate. 








Fig. 524.—Removing Tight Fitting 
Face Plate from Lathe Spindle 


THREADING A 
CHUCK PLATE 
CLAMPED TO THE 
FACE PLATE 
Fig. 525 shows a 
chuck plate casting 
clamped to the face 
plate to be bored and 
threaded to fit spindle 
nose of the lathe. 
GHUCK-PLATE This is necessary 
when the new lathe is 
the only lathe in the 





Fig. 525.—Machining a Chuck Plate 
shop and it is necessary to fit a chuck to this lathe. 

In threading a chuck plate in this manner, if you wish to test 
the thread to see if it is finished, unscrew the face plate without dis- 
turbing the chuck plate, and test the work on the spindle nose. If it 
does not fit and needs another chip, replace the face plate and take the 
chip. 


Fig. 518.—Application of a Dial 
Indicator in Testing Interior 
Surfaces 





Fig. 519.—Application cf a Dial 
Indicator on End Surfaces 








Fig. 517.—Application of Center Tester 
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TESTING INSTRUMENTS FOR CHUCK AND FACE PLATE WOR 


Fig. 517 shows t 
application of a cen 
tester truing a job th 
has been clamped to ft 
face plate of the la 
The position of the he 
in the work has been 1 
out and the center h 
been indicated by a pri 
punch mark. One e 
of the center tester b 
is placed in the prié¢ 
punch mark and as 
spindle is rotated t 
outer end of the test re 
should run true. 


Fig. 518 shows the application of 
Universal Test Dial Indicator. The i 
dicator is held in the tool post of th 
lathe. The dial bottom has a small bul 
ton which rests on the revolving wor 
that is to be tested. 


The face of the dial is graduate 
reading in thousandths of an inch, an 
the measuring is done by a small r 
volving indicator hand. This measurin 
dial is very sensitive and practical. I 
uses are many. 
the alignment of lathe spindles, testin 
interior of a revolving cylinder, etc. e 


APPLICATION OF THE TEST DIA 
INDICATOR ON SURFACE WORK 


Fig. 519 shows a Test Dial Indicato 
testing the face of a revolving piece o 
work that is held in the chuck. Anothe 
use for this dial tester is to place it i 
the tool post of the lathe and test thi 
face plate while the face plate is re 
volving, and also testing it while thi 
face plate is at rest by simply feedin 
across the surface of the plate. 


For example: testin 
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DRILLING, REAMING AND TAPPING IN THE LATHE 


Many drilling, reaming 
find tapping jobs can be 
(lone more quickly and with 
treater accuracy in the lathe 
(han by any other method. 


ig. 619 (at right) illus- 
trates the use of the lathe 
ie a drill press. A drill pad 
placed in the tailstock spin- 
(lle of the lathe is used to 
support the work. 








Round work can be drilled 
through the center by using 
i “V” block in the tailstock 
of the lathe. (See Fig. 627, 
page 74.) 


DRILLING WORK HELD IN LATHE 
CHUCK 


Most of the drilling in the lathe is done 
with the work mounted in the lathe chuck 
(aus Shown in Fig. 620) or clamped to the 
fuce plate of the lathe. When this meth- 
od is used it is important that the drill be 
started so that it will run true. 


To provide a true starting point for the 
drill, the work should first be center drilled 
with a.combination center drill and coun- 
tersink ground as shown in Fig. 621, or 
with a flat pointed centering drill held in 
the tool post as shown in Fig. 622. 


Another method for starting the drill 
point true is illustrated in Fig. 623. The 
ond of a lathe tool holder just touching 
(he drill will cause it to start true in the 
center of the work. 


When drilling in steel, use plenty of lard. 
oll on the point of the drill. Figs. 624, 
625 and 626, below, show the correct 
grinding of the drill point. 








Grind off 

tip of r-> 
drill < 
shown by oe 
dotted line 


Fig. 621.—Center Drill 


S55 


TOP VEN 


eT, 


CENTERING TOOL 


Fig. 622.—Flat Centering Drill 





Fig. 624, Fig. 625. Fig. 626. 
Correct Point Correct Lip Correct Clear- 
ngle Angle ance 


Fig. 623.—Using Tool Holder to 
Steady Point When Starting 
to Drill Hole 
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Fig. 625.—Using a Machine Reamer in the Chuck 


Fig. 627.—Drilling Through the Diameter of 


a Cylinder 


REAMING AND TAPPING IN THE LATHE 





Fig. 624 shows the 
plication of the machil 
reamer in the lathe. 
reamer is held in a Sp 
cial holder which has 
hand lever control. 


USING A MACHIN 
REAMER IN THE 
LATHE 


Fig. 625 shows the 4 
plication of a lathe chue 
ho!'ding work and a d 
chuck in the tail sto¢ 
spindle holding a machin 
reamer. The reamer is fe 
through the work by th 
tail stock hand wheel. 


TAPPING IN THE LATHE 

Fig. 626 shows the tappin 
of a nut in the lathe. Th 
taper end of the tap is place 
in the nut which is held 
the lathe chuck. A tap wren¢! 
is placed on the tap on the ta 
center. The spindle is starte 
on slow speed and the tap ma 
be fed in with hand wheel o 
the tail stock, or for light wo 
the entire tail stock may b 
pushed by hand, 


DRILLING THROUGH HI 
DIAMETER OF A CYLIN- 
DER WITH THE AID OF 
A CROTCH CENTER 

Fig. 627 shows the applica 
tion of a drill chuck in thi 
head stock spindle and 
crotch center in the tail spindle 
drilling through the diametei 
of a cylinder or collar. 

This is an excellent metho 
of drilling round work. 
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TAPER TURNING AND TAPER BORING 


There are three methods of turning and boring tapers in the lathe: 
ly setting over the tail stock; py using the compound rest; and by 
using the taper attachment of the lathe. 

Turning taper by setting over the tail stock is the most common 
method used in the machine shop, when the lathe is not equipped 
with a taper attachment. 

The compound rest covers a great variety of taper work, princi- 
pally for turning and boring tapers for tool and jig work, also for die 
making, ete. 

The taper attachment is used for production work, also where a 
number of pieces of the same kind are to be turned or bored to a 
definite taper, and for extreme taper work which cannot be machined 
by the tail stock set over method. 


HEIGHT OF CUTTING EDGE OF THE TOOL FOR 
TAPER TURNING AND BORING 


For the turning and boring of tapers, the cutting edge of the tool 
should be set exactly at the center of the work. That is, set the point 
of the cutting edge even with the point of the tail stock or head stock 
center of the lathe. 


The position of the cutting edge of the tool applies to all methods 


of turning and boring tapers; such as the set over tail stock method; 
the compound rest and the taper attachment methods. 
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MORSE TAPERS 
Fig. 536 shows the Morse Standard Tapers which are used 
the taper in spindles by many manufacturers of lathes and dri 
presses in the’ United States. South Bend Lathes have both hea 
and tail stock spindles fitted for Morse Standard Tapers. 


MORSE TAPERS 
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SOUTH BEND LATHE WORKS 


For Brown and Sharpe Tapers, see page 79. 
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TURNING TAPERS BY SET OVER TAIL STOCK 


In straight turning on the lathe, the tail stock top and base are 
clamped at zero, as shown in Fig. 537, and when the operator has 
occasion to set over the tail stock for turning taper, he should, when 
the job is finished, always return the tail stock to zero position for 
straight turning. 





Fig. 537.—Tail Stock on Center for 
Straight Turning 


Fig. 538.—Tail Stock Off Center for 
Taper Turning 

For taper turning by the set over tail stock method, the tail stock 
top is set off of its center position to get the desired angle of the taper. 
See Fig. 538. 

SETTING OVER TAIL STOCK 

To set over the tail stock for taper turning, loosen clamping nut 
of tail stock and back off set screw “G,” the distance required, and 
screw in set screw “F’ a like distance until it is tight, then clamp 
the tail stock to the lathe bed. 


in 
ml 














=> 















Fig. 539.—Turning Taper with Tail Stock Set Over 


In turning taper by setting over the centers, the length of the taper 
part of the work is important. 

In Fig. 539 two pieces of work are shown, one just twice the length 
of the other, but set over distance of the tail center is exactly the same 
for both. The difference in taper between the two pieces of work is 
quite great, therefore the length of the tapered part of the work and 
the angle of taper must always be considered. 
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RULES FOR CALCULATING AMOUNT OF TAIL STOCK SET O 
FOR TURNING TAPERS 


Oase 1. Work to Be Tapered Its Entire Length. 
Subtract the diameter of the small end of the taper fr 
the diameter of the large end. Divide the difference by 
this is the amount of set over required. 


Case 2. Taper per Foot Is Specified on the Drawing. 
Divide the total length of the stock in inches by twel 
and multiply this quotient by one-half the amount of tap 
per foot specified. The result is the amount of set ove 

Case 3. Taper per Foot Is Not Specified. 

Divide the total length of the stock by the length of t 
portion to be tapered and multiply this quotient 
one-half the difference in diameters; the. result is t 
amount of the set over. 



















Taper | Per Ft; 
BROWN & SHARPE TAPERS 


Taper .500'per ft. except No.10 which is .516!"per ft. 


MEASURING SET OVER 


To measure the set over of ta 
stock, place a scale between t 
two centers (see Fig. 540) an 
this will give you the approxima 
measure based upon the length 
the taper that you desire. 


Diam, of 
Plug at 
Small End 
Length of 
Keyway 
Width of 
Lengthof 
Arbor Tongue 


! ip - - B. & §, 
alo} ls] oem os n- ‘ Standard 


Keyway from 
End of Spindle 
Diameter of 
Arbor Tongue 
Thickness of 
Arbor Tongue 
Radius of 
Tongue ata 
Limit of Tongue 
to project thru 
Test Tool 


MORSE STANDARD TAPER 
GAUGES 


Fig. 541 shows a Morse Stan 
ard Taper Plug and a Tape 
Socket Gauge. They not only giv 
the proper taper, but also sho 
the proper distance that the tape 
should enter the spindle. 
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Fig. 541.—Morse Standard Taper Plug and 
Socket Gauge 
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TESTING A TAPER FIT 


In testing the taper on a piece of work that is to fit a spindle and i 
nearly finished, make a chalk mark along the element or side of th 
taper piece. Place the work in the taper hole it is to fit and turn car 
fully by hand. Then remove the work and the chalk mark will sho 
where the taper is bearing. If it is a perfect fit, it will indicate alon 
the entire line of the chalk mark. If it is not, it will show where th 
adjustment is needed. Make the adjustment, take another light chi 
and test again. Be sure the taper is correct before turning to th 
finished diameter. 
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Fig. 543.—Graduated Compound Rest on Saddle of Lathe 


THE GRADUATED COMPOUND REST OF A LATHE 


The illustration shows the Compound Rest of a Screw Cutti 
Lathe mounted on the saddle. The base of the Compound Rest 
graduated in 180 degrees so that it can be operated at any angle 
the horizontal plane. 


The Compound Rest Feed Screw and the Cross Feed Screw of t 
Saddle are both Acme Thread and each has a micrometer graduat 
collar reading in one-thousandths of an inch for regulating the dep 
of the cut. 


All kinds of straight or taper work such as turning or boring sho 
tapers and bevels, can be done because, in combination the Compou 
Rest Screw and Cross Feed Screw permit the cutting tool to be fed 
the work at any angle for straight or taper machining. 


DUPLICATE TAPER WORK 


The compound rest is used ve 
often for duplicating small tape 
as for example in Fig. 544, ma 
ing a punch and die for formi 
a sheet metal cone. The die 
machined in the chuck, and t 
desired taper is bored by using t 
compound rest. Then the pun 
is machined, and without chan 
ing the position of the compou 
rest, the taper of the punch 
turned, which of course is identi¢ 
with that of the taper of the di 





Fig. 544.—Machining a Conical Die in the 
Lathe, Compound Rest Set at 30 
Degree Angle 











Soutu Benp, Inp1aNna, U.S.A. 81 








TRUING A LIVE LATHE CENTER 


To machine or true a lathe 
center, remove the face plate 
from the spindle. Before tru- 
ing a lathe center examine the 
taper hole in the spindle and 
see that all dirt and chips are 
removed. Start the lathe, and 
with a piece of rag on the end 
of a stick, clean the taper hole 
thoroughly. Examine the 
shank of the lathe center and 
see that no chips are em- 
bedded in it and that all dirt 
is removed. Place the soft 
center in the spindle firmly, 
and set the compound rest at 
an angle of 30 degrees with 
the axis of the spindle. Place 
a round nose tool in the tool 
post. Set the cutting edge of 
the tool at the.exact center 
point of the lathe center, and 
machine a chip to the taper 
point, an angle of 60 degrees, and test with a center gauge. 


Fig. 545.—Truing a Lathe Center 


TRUING A HARDENED LATHE CENTER 


If the hard or tail spindle lathe center is to be trued up, anneal it 
and machine it in the head stock spindle, following the same oper- 
ations described for truing a live center; then remove harden and 
temper and it is ready for use in the tail stock. If an electric tool 
post grinder is available, the hardened center may be trued up by 
grinding without annealing. 


TESTING THE ANGLE OF A LATHE CENTER POINT 
. WITH A CENTER GAUGE 


Fig. 546 shows the method of 
testing the 60 degree angle of a 
lathe center point with a center 
gauge. All lathe centers, regard- 
less of size, are finished to an 
angle of 60 degrees on the point. 
that supports the work. 


Fig. 546.—Testing Lathe Center Angle 
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Fig. 547.—Graduated Taper Attachment for the Lathe 


A GRADUATED TAPER ATTACHMENT FOR THE LATHE 


Fig. 547 is a graduated taper 
attachment that is fitted to a lathe. 
The connecting slide is fastened to 
the tool cross slide. The angle 
base is secured to the back of the 
lathe saddle. The table is fas- 
tened to the angle base and at- 
tached on one end by a bracket 
clamped on the ways of the lathe. 
The swivel slide rail is pivoted on 
the table. This rail is graduated 
on either end—one end in degrees, 
and the other end in inches per 
foot of taper. 

When the taper attachment is to 
be used, remove the screw that 
holds the cross feed control nut on 
the saddle and clamp the taper 
attachment to the ways by setting 
the square headed screw on the clamp, then the taper slide ba 
controls the feed of the slide rest and the taper attachment is read 
for operation. 


Fig. 548.—Close View of Graduated Tap 
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Fig. 549.—Turning with the Taper Attachment 
Fig. 549 shows the application of taper attachment on a lathe, turn- 


ing the taper shank of a spindle for a drill press. The taper is a 
Morse No. 5 and the job is being done between centers on the lathe. 


Fig. 550.—Boring with the Taper Attachment 
Fig. 550 shows the application of the taper attachment boring a 


No. 4 Morse taper in a drill press spindle. One end of the spindle is 
held on the head center, the other end in the center rest. 


After the spindle has been bored for the No. 4 Morse taper as illus- 


trated above, it is good practice to stop the lathe and with a No. 4 
Morse taper reamer, take a light chip turning the reamer by hand, 
using a tap wrench for turning. This operation will standardize size of 
the taper hole. 
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Fig. 551 below shows the operation of crowning a cast iron rin 
by using two turning tools. The rear tool is inverted and, by usin 
the taper attachment, the two tools cut tapers and form the crow 
in one operation. This job can also be done in the same manné 
with the set-over tailstock method. The job also shows the appli¢ 
tion of two tool rests on the saddle of the lathe. 


el? al . i 
Fig. 551.—Crowning a Ring by Using the Taper Attachment 


CARRIAGE STOPS FOR THE LATHE 


The carriage stop is useful in manufacturing operations and too) 
room work for accurate facing, turning or boring work, usually in 
the making of duplicate parts. The stop can be used either as a per 
manent or as an adjustable stop on either side of the carriage, and 
may be set for stopping the lathe carriage at any point along th 
In operation, the stop is set at the point where it is de 
Just before reaching this point, the operato 


lathe bed. 
sired to stop the feed. 
shuts off the automatic feed and carefully runs the carriage up agains 


the stop which has hardened butt ends. There are two kinds o 
stops, the Micrometer Carriage Stop and the Plain Carriage Stop 
both illustrated below. 


The Micrometer Carriage Stop has a micrometer adjustment, per 
mitting quick and accurate setting and re-setting. The Plain Carriag 
Stop is similar, but is not provided with a micrometer adjustment. 


= 5.1: \: 


Micrometer Carriage Stop Plain Carriage Stop 
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Fig. 638 shows a two jaw lathe 
chuck fitted_to the spindle of the 
lathe for holding irregular work. 





Fig. 552.—Turning taper on a job 
using the set over tail stock method. 





Fig. 642 shows a transformer coil 
being wound on the lathe. Each 
turn is recorded on a counter shown 
at left in the illustration. 








Fig. 639 shows a steel disc held 


to the face plate of the lathe by a 
draw-in chuck attachment while 
being machined. 





Fig. 641——Machining a large 
wrought iron pipe in the lathe 
showing the application of the pipe 
centers, 


Fig. 643.— Winding a spiral spring 
on a special shaped arbor held be- 
tween centers on the lathe. 
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SCREW THREADS CUT ON THE BACK GEARED LATHE 


1 
i 
~~ 
fia 


Oe ee ee 


(ied ede Medea fo aed edge eda 


Acme Screw Thread 


reeananeatat 





National Coarse Thread 





A) 


Right Hand Double Screw Square Thread 


Internal : National 
Coarse Thread 
Internal Square 
hread 


(| nnn in mer (i 


it 
’ 





Standard Metric 
Screw Thread 











SN d IWS 
hread Brown & Sharpe 29° Worm Thread 
Formulas for above will be found on the following pages, 87 to 104. 
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STANDARD SCREW THREAD PITCHES 


The report of the National Screw Thread Commission, applying to 
screw threads, bolts, machine screws, etc., was prepared in accordance 
with an Act of Congress and approved June 22, 1928, and defines the 
following terms: 


TERMS RELATING TO SCREW THREADS 


Serew Thread, A ridge of uniform section in the form of a helix on 
the surface of a cylinder or cone. 


External and Internal Threads, An external thread is a thread on the 
outside of a member. Example: A threaded plug. An internal thread is 
a thread on the inside of a member. Example: A threaded hole. 


Major Diameter (formerly known as “outside diameter”), The largest 
(inmeter of the thread of the screw or nut. The term “major diameter” 
replaces the term ‘‘outside diameter” as applied to the thread of a screw 
and also the term ‘‘full diameter’ as applied to the thread of a nut. 


Minor Diameter (formerly known as “core diameter’). The smallest 
(ilameter of the thread of the screw or nut. The term “minor diameter” 
replaces the term “core diameter” as applied to the thread of a screw 
and also the term “inside diameter’ as applied to the thread of a nut. 


Pitch Diameter. On a straight screw thread, the diameter of an imagi- 
ary cylinder, the surface of which would pass through the threads at such 
points as to make equal the width of the threads and the width of the 
spaces cut by the surface of the cylinder. 


Pitch, The distance from a point on a screw thread to a correspond- 
ing point on the next thread measured parallel to the axis. 


Lead. The distance a screw thread advances axially in one turn. On 
& single-thread screw, the lead and pitch are identical; on a double-thread 
screw the lead is twice the pitch; on a triple-thread screw, the lead is three 
times the pitch, ete. 


AMERICAN NATIONAL SCREW THREAD 
(Formerly U.S. Standard Screw Thread) 


FORMULA 
Lp 
Pe PITCH: aaah 


NO. THDS. PER IN. 
O=DEPTH= PX.64952 


WN F=FuaT= £ 






N 


Fig. 553 


THE AMERICAN NATIONAL SCREW THREAD 
The American National Screw Thread has been approved by the 
Secretaries of War, Navy and Congress, and is now generally used by 
all shops in the United States. 


TAP DRILL SIZES FOR STANDARD, SPECIAL AND MACHINE 
SCREW THREADS 
The tables on the following page show the American National Coarse 
Thread Series and the American National Fine Thread Series. The form 
of the thread is the same for both the fine and coarse series. 


The tables show not only the standard number of threads per inch 
for the diameter of the screw, but also the size of tap drills to use in 
order that the thread may tap to the proper size. The common fraction 
drill sizes are given whenever possible, but standard number and letter 
drills are necessary for some threads. 
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STANDARD AND SPECIAL PITCHES OF SCREW THREADS 


Sizes of Tap Drills Recommended 

N.C.= National Coarse Thread Series, formerly known as U.S, 

Standard Screw Threads. ; 

N.F.=National Fine Thread Series, formerly known as S.A.E. 
Standard Screw Threads. 

Sp.=Special Pitches of Screw Threads commonly used. 


























































































; Fi Decimal : Decim 
Size of|Threads| Tap Drill ; Size of|Threads| Tap Drill 7 
Screw perInch| Size eautreeat Screw |perInch| Size nua t 

20 N.C 7 0.2010 | 11 N.C. RS 0.5312 
4 Sp. . . ; 5 

4%, | 278p. 3 0.2130 % |tanr.| .s8e7 0.568% 

28 N.F 3 0.2130 age ae : 
32 Sp. ca 0.2187 27 Sp. ab 0.5937 
——— 11 N.C. 43 0.5937 

F 4 

yc) a | seme | |B fier] | os 
ve | 24N.F L 0.2720 10 N.C. ah 0.6562 
27 SP. FH bir ry % | 12Sp. 4h 0.6719 
: 2 16 N.F. +h 0.6875 
16 N.C te 0.3125 27 Sp. 38 0.7187 
% | Be.) 8 mei 4 | 10NC./ 33 0.7187 
27 Sp. R 0.3390 9 N.C. 42 0.7656 
vEKG U ; 12 Sp. aL 0.7969 
, |20NF aa ettt: % | 14N.F.| .3034 0.8024 
16 | 24 Sp. X 0.3970 18 Sp. 0.8281 
27 Sp. ¥; 0.4040 27 Sp. 4 0.8437 
Oe 
% 20 NF 4a? 0.4531 8 N.C. 9.8750 
24 Sp. at 0.4531 1 12 Sp. Re 0.9219 
27 Sp. 43 0.4687 14N.F.|} .9274 0.9274 
BR ETT x: rr ee 27 Sp. 8h 0.9687 
Y | 18N-F.| .5062 0.5062 1% | TNC. $3 0.9844 
27 Sp. 43 0.5312 12N.F.| lay 1.0469 


























MACHINE SCREW THREADS 
Sizes of Tap Drills Recommended 
Coarse Thread Series (N.C.) 








Fine Thread Series (N.F.) 









































Size of|Threads Tap Drill Moetratend Size of|Threads Tap Drill Beso 
Screw|per Inch| Size of Drill Screw |perInch) Size of Drill 
1 64 53 0.0595 0 80 & 0.0469 
2 56 50 0.0700 1 72 53 0.0595 
3 48 47 0.0785 2 64 50 0.0700 
4 40 43 0.0890 3 56 45 0.0820 
5 40 38 0.1015 4 48 42 0.0935 
6 32 36 0.1065 5 44 37 0.1040 
8 32 29 0.1360 6 40 33 0.1130 
10 24 25 0.1495 8 36 29 0.1360 
12 24 16 0.1770 10 32 21 0.1590 
Y¥, 20 7 0.2010 12 28 14 0.1820 
ts 18 r 0.2570 % 28 3 0.2130 
3% 16 is 0.3125 ts 24 I 0.2720 
a 14 U 0.3680 % - 2 7 
g 0.4219 16 re P 
[ ss a 20 32 0.4531 
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U.S. STANDARD 
Ke) toon caver 
‘ Fig. 554 shows the 


U. S. Standard tool gauge 
for testing the cutting 
edge of a thread tool 
ground to cut the U. S. 
Standard screw thread. 





Fig. 554.—U. S. Tool Gauge 


HEIGHT OF THE CUTTING 
EDGE OF THE THREAD 
TOOL 


Fig. 555 shows that the 
proper height for setting the 
cutting edge of the thread tool 
is exactly on the center, which 
is found by setting the cutting 
point of the thread tool even 
with the point of the lathe 


Fig. 555.—Height of Cutting Edge of Tool center. 


MEASURING SCREW 
THREADS 


Fig. 556 shows the applica- 
tion of a thread gauge in deter- 
mining the number of threads 
to the inch on a bolt or screw. 
The thread gauge may also be 
used in determining the num- 
ber of threads to the inch in a 
threaded nut. 





Fig. 556.—Measuring Screw Threads 


MEASURING THE THREAD WITH A STEEL SCALE 

Fig. 557 shows the method of finding the pitch of the thread when 

a thread gauge is not available. Place a scale on the screw so that the 

end of the scale is opposite the top point of any thread; count the num- 

ber of spaces under the scale between the threads, for a distance of 

. one inch. For example: there are 

eight spaces underneath the scale 

in one inch, therefore, the screw is 

%” pitch or eight threads per 
inch. 


Another method is to place the 
scale as shown in Fig. 557 and 
count the top of the threads for 
a distance of one inch, omitting 
one thread. 





Fig. 557.—Measuring Screw Threads 
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SETTING THREAD TOOL FOR CUTTING EXTERNAL THRE 





Fig. 558 


SETTING THE TOOL FOR INTERNAL THREAD CUTTING 





HEIGHT OF CUTTING EDGE OF AN INTERNAL THREAD 
CUTTING TOOL 






The size of the threading tool for cutting an internal thread is i 
portant, because the tool head must be small enough so that it can 
backed out of the thread and still leave enough clearance so that 
can be drawn from the threaded hole without injuring the thread. 


M—BD—M> 


mann 


wae 


KW VW, 


Fig. 560.—Setting Internal Threading Tool 
































Fig. 558 shows the method of set 
the thread tool for cutting an exte 
thread. 


A thread gauge is placed on 
point of the thread tool, and the too 
fed forward to the work. The 
should be adjusted so that the edge 
the thread gauge is exactly parallel 
the work. 


Fig. 559 shows the method 
setting a tool for cutting an 
ternal thread on the work. 


The tool is fastened in 
tool post, a thread gauge 
placed against the cutting e 
of the tool and the carriage 
brought forward so _ that 
thread gauge is resting agai 
the work. Both ends of 


Fig. 560 sh 
the method of 
ting a thread ¢ 
ting tool for in 
nal threads. 
cutting edge of 
tool is on the ¢ 
ter line of 
work. 
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Fig. 569 


THE THREAD CUTTING STOP 


Fig. 569 shows the application of the adjustable stop for regu- 
luting the depth of each chip in thread cutting. 


Bring the point of the tool up to the work, then turn the screw ‘‘A” 
until the shoulder is tight against the stop ‘“‘B,’” which is clamped to 
the saddle. \When ready to take the first chip, run the tool rest back 
by the cruss feed screw, then turn screw ‘‘A”’ one quarter of a turn to 
the left. This will allow the point of the tool to take about ~ of an 
inch on its first chip. Before taking each cut, turn the adjusting 
screw WYof a turn to the left. 


If the work to be threaded is mild steel or wrought iron, plenty of 
oll should be used on the point of the tool and on the work. 


To take the first chip, move the point of the tool about one-eighth 
Inch away from the surface of the bolt. Move the carriage so as to 
bring the point of the tool a little to the right of the end of the work, 
(lamp the half nuts firmly on the lead screw and start the lathe. Feed 
the tool to the work as far as the thread cutting stop will allow and 
take the first chip. When the tool reaches the end of the cut withdraw 
it by turning the cross feed screw to the left at least one complete 
turn so that the tool will clear the thread on the reverse travel of the 
(arriage. Reverse the shipper-rod: this reverses the direction of the 
feed of the carriage which travels back automatically. When the point 
of the tool reaches the starting point, stop the lathe and measure the 
thread to see if you have the correct pitch. 


Adjust thread cutting stop by unscrewing %4 turn and take the 
fecond chip following the same operation as before, and continue 
until the thread is finished. 
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REVERSE 


n 
TT 


4 


SPACING 





SCREW ~~ 
GEAR 


Fig. 561 


SIMPLE GEARING FOR THREAD CUTTING 


Simple gearing (as shown in Fig. 561 above) 
used for cutting screw threads on 9” and 1 
South Bend Lathes. Compound gearing, on the 
sizes, is used only for turning feeds. 


A metal index plate, see Fig. 562, is attach 
to the lathe, showing the arrangement of gea 
for cutting standard threads. There are th 
columns of figures on this index plate, as follow 


Thread column indicates the number of thread 
per inch to be cut. 


Stud column indicates the number of teeth 
the stud gear that goes on the reverse stud. 


Screw column indicates the number of teeth 
the screw gear that goes on the lead screw. 


Example: To gear an 11” Standard Change Ge: 
Lathe for cutting 16 threads per inch. By refe 
ring to the index plate, to cut 16 threads, a 3 

: tooth gear is used on the reverse stud and a 6 
ph ager 2 tooth gear on the lead screw. Connect these ty 
Lathes gears by a large idler gear which will mesh. 


Spacing Collar. Note that the spacing collar on the lead scre 
is placed inside of the change gear for compound gearing and ow 
side for simple gearing. 








OUTH.qae<aBENO) 


nos rama 
TRADE { GUTTY maRK 


40 6 80 
SOUTH BEND LATHE WORK S} 
SOUTH BENDA IND USA. 


Compound Rest on an Angle for Cutting Threads 


Some mechanics set the compound rest at an angle of 30° in ew 
ting screw threads on a lathe when a quantity of screws are needed 
the threading tool cutting only on one side of the thread. This meth 
od is satisfactory when the work is done by an experienced mechan 
but is not recommended for the apprentice as it requires skill i 
grinding and setting the thread cutting tool. 
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STUD 
GEAR 






REVERSE 
LEVER 


SPACING 
COLLAR 


SCREW. 
GEAR 


Fig. 563 
COMPOUND GEARING FOR THREAD CUTTING 


The thread cutting index plate for the 13”, 15” 
and 16” Standard Change Gear Lathes is illus- 









Emo -iaigerr trated in Fig. 564, 

i-a— 8 

§ — 48 A Simple Gearing (as shown in Fig. 561, page 
5. aa Be 92) is used for threads 2 to 20 per inch, listed 
PA 74 = & above the heavy line on index plate. 

2 — 24 —# Compound Gearing (as shown in Fig. 563 
6 24 above) is used for cutting screw threads 22 to 


40 per inch, listed below heavy line on index 
plate. : 


Spacing Collar. Note that the spacing collar 
on the lead screw is placed outside of the change 
gear to bring it in line with the stud gear. 


Fig. 563 shows a 16” Standard Change Gear 
Lathe with compound gearing to cut 32 threads 
per inch. (See index plate, Fig. 564.) 


Fig. 564.—Index Plate, 
13”, 15” and 16” Lathes 


SOUTH voc 
N) 
ENGINE pve LATH For cutting 32 threads per inch on a 16” 


lathe, the stud gear has 24 teeth. The screw 
gear has 64 teeth. The compound idler gear is 
composed of two gears, one having twice as many 
teeth as the other. The smaller compound gear 
is connected with the screw gear by an idler 
gear and the larger compound gear is connected 
direct to the stud gear. 
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Fig. 565 shows an index plate for the 18” and 
24” Standard Change Gear Lathes. These lathes 
have a lead screw with 4 threads per inch. There- 
fore, the gears for cutting threads vary from the 

gears on the 15” and 16” lathes, which have lead 
Pe, Sole Pa screws with 6 threads per inch. 
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SLIDING 
GEAR—, 
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7T— INDEX PLATE 2 





e! 
SOUTH BEND, INDIANA, U. S. A’ 


QUICK CHANGE GEAR 


TIMES THREADS PER INCH 
























PATENT N° 810634.) ) 
LONGITUDINAL FEEOS 2% Pee 
ficean®| atver | 
unt | 2 [2%[a4]aulax| | 3 | [su] an] 
care | 4_[4%| 5 [54|5%| | 6 | [ox] 7 
ment |e] 0 fio] 1 [amt] a2 i 


LEFT 18 | 20 | 22] 23 
OUT | CENTER 36 | 40]| 44] 46 
e RIGHT 72 [so [se | oz] foe ios lniagy 


Fig. 567, Index Plate for South Bend Quick Change Gear Lathes for Feeds and Thr 


INSTRUCTIONS FOR OPERATING THE GEAR BOX 


1. Locate on Index Plate the number of threads per inch yé 
desire to cut, 

2. In the first column at the left, see if sliding gear ‘“‘A’’ shou 
be in or out and adjust sliding gear to the position indicated. Cautio 
Sliding gear must not be adjusted while lathe is running. 

3. In second column from the left, note the position of top levi 
“B.’’ Start lathe and shift lever to position indicated. 

4. With lathe running, adjust the Tumbler “C” into the ho 
directly underneath the column in which you found the number 
threads you wish to cut. 

5. Stop lathe and set reverse bracket into down position. 
will feed carriage towards the headstock.) 








THREADS PER INCH 














(Th 


6. The gear box is now properly adjusted to cut the desir 
thread. 
Example: To cut 13 threads per inch, locate the figure 13 on th 


Index Plate. Place sliding gear “A’’ position in. Top lever “‘B” pos 
tion right and Tumbler “C” in the hole directly under the column 
which is found the Figure 13, which is the second last column. 
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Fig. 568.—Exterior View 
of Gear Box 


QUICK CHANGE GEAR MECHANISM FOR LATHES 

The Quick Change Gear mechanism illustrated is the famous Flather 
latent. The cone of eight steel gears is mounted upon a shaft, any 
“oar can be instantly engaged by simply moving the lever in front of 
the box. On another shaft located above the cone of gears is a double 
‘lutech gear, controlled by the small lever on top of the box. The 
moving of this lever to three different positions increases the number 
of changes obtained by the lower lever to twenty-four, which number 
\ doubled by moving the sliding gear at the end of the lathe making 
forty-eight in all. 

Fig. 568A 


Interior View of 
Gear Box 


FOR TURNING FEEDS 


See drawing on Page 94 
which shows gear box set for 
medium turning feed. This 
walls for Sliding Gear ‘‘A’’ set 
out position. Start the lathe , 
and set Top Lever “B”’ right @ 
position, Lathe running, set 
Tumbler ‘‘C” in hole under 96 
threads. For finer feed move 
Tumbler ‘‘C” to holes at right. 
"or coarser feed, move Tumb- 
lor “‘C” to holes at the left. 


Do not attempt to adjust 
sliding gear ‘‘A” position in or 
out while lathe is running. 
The simple way to adjust the sliding gear ‘‘A’”’ is: stop the lathe, put the 
reverse handle ‘‘R”’ in neutral and adjust Sliding Gear in or out easily 
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and quickly. Sliding Gear ‘‘A’”’ will not function unless it is set to 
extreme of either in or out position—any intermediate position 
lock gears. 


PREPARING FOR THE FIRST CHIP (THREAD CUTTING) 












In cutting screw threads on the lathe, the carriage is driven 
clamping half nuts on the lead screw. 

The automatic cross feed, or the automatic longitudinal feed of 
carriage must not be used while thread cutting. When setting a la 
for thread cutting, place the automatic feed lever knob in posi 
neutral and fasten it. This will be necessary because the automa 
safety lock will not allow the split nuts to be clamped on the lead se 
until the automatic feed lever is in a neutral position. 

See that the lathe dog is fastened tightly on the work to 
threaded. Also see that the tail of the dog does not bottom on the f 
plate slot, and that there is oil on the tail center where it enters t 
work. 

Be sure that the thread tool is properly ground and set and fastem 
firmly in the tool post. 

Oil the lead screw and the half nuts. 

Do not remove the dog from work until the thread has been fi 
ished and tested. 

If for any reason you remove the work from the centers for te 
ing the thread, mark the slot on the face plate if there are more th 
one in which the tail of the dog enters, and when replacing the wo 
on centers, always place the tail of the dog back in the same slot. 

The spindle should not be revolved or disturbed while the work 
off the lathe centers. 


EVEN GEARED LATHES 


A lathe is even geared when the revolutions of the spindle and 
revolutions of the reverse spindle stud are the same. 

In cutting a screw thread if the lathe is even geared and if 
number of threads per inch to be cut is exactly divisible by the nu 
ber of threads per inch of the lead screw, it is not necessary to reve 
the direction of the lathe spindle in order to automatically reverse 
carriage to return the tool to the starting point. For example: if 
lead screw is 8-thread and the screw that you wish to cut is divisih 
by eight, such as 8, 16, 24, 32, 40, etc., the lathe spindle may run 
one direction all the time. When the tool has traveled to the e 
of the cut draw it out, open the split nut, and return the carriage 
the starting position by hand. Throw in the split nut again, ta 
another chip, and repeat this operation until the thread is finished. 

The two practical methods of bringing the carriage back to 
starting point after taking a threading cut are: 

Reversing the direction of spindle rotation causing the carriage 
run back automatically; 

Opening the split nut and running the carriage back by hand, 
ing the thread dial to engage the split nut. 

The first method is used in the shop where there are not ma 
threads to be cut, 

The second method is generally followed in production work. 
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FITTING AND TESTING SCREW THREADS 


When cutting a screw thread and you think it is about finished and 
ready for testing, remove the work from the lathe centers, leaving the 
(log attached and test the thread in the threaded hole it is intended to 
fit, or to some nut or gauge. If the thread does not fit properly and 
feeds another chip or two, place the work back in the centers and take 
the required chips and test again. Repeat this operation until the 
thread is finished. 


For cutting an internal thread the same general instructions will 
ipply as in cutting an external thread, with the exception that the 
adjustable stop for thread cutting should be set with the head of the 
adjusting screw on the inside of the stop. 


In cutting screw threads where an accurate job is required; (for 
éxample, if you are making a tap) use plenty of lard oil on the tool 
and the work and be sure that the last or finish cuts are very light, 
“0 that the tool will take a fine smooth chip, and leave the surface 
of the thread smooth and polished. 


GRINDING THE THREADING TOOL AFTER THE THREAD HAS 
BEEN STARTED 


If it is necessary to remove the tool for grinding, before thread is 
finished, take the tool out and grind it, adjust the thread tool as before 
and fasten it, setting it opposite the thread groove. Turn the spindle 
forward by hand by pulling on the belt, and again test to see if the 
point of the tool is exactly opposite the thread in the work. If it is not 
opposite, disconnect the reverse gear, disconnecting the lead screw, 
and turn the spindle forward by hand until the tool fits exactly in the 
thread groove. Then connect the reverse gear as before and you may 
proceed with the cutting. 


In turning the spindle by hand to reset the thread tool, always turn 
it forward. If you turn it backward, there will be a back lash and it 
will not show the true position of the tool. 
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Fig. 571.—Thread Indicator Fitted to the Carriage of 
the New Model South Bend Lathe 


THREAD DIAL ON LATHE 


Fig. 571 shows a Threading Dial fitted to the carriage of a lat 
Fig. 572 shows the face of the revolving dial. 


When there are a great many threads 
be cut, a Thread Dial is used, as it allo 
the operator to unclamp the split nut fre 
the lead screw when the end of the thre 
chip is reached. He can then return 
carriage quickly, by hand, to the startil 
point of the next chip. The thread dial ¥ 
indicate when to clamp the split nut on ft 
lead screw so that the threading tool ¥ 
follow in the proper groove for the nm 


Fig. 572.—Face of Threading chip. 
Dial 


RULES FOR OPERATING THREAD DIAL ON SOUTH BEND LA 


For all even numbered threads, close the half nuts at any line 
the dial. For all odd numbered threads, close the half nuts at 4 
numbered line on dial. 

When chasing threads of a pitch involving one-half of a thread 
each inch, such as 11%, engage the feed nut at any odd numbe 
line. 





THE SKILLED MACHINIST AND HIS LATHE 

The Screw Cutting Lathe is a tool of accuracy and precision. 
The skilled machinist takes pride in keeping his lathe in first class 
condition so that he can always turn out accurate work. He knows 
that if his lathe is given the proper care it will serve him efficientl 
for a lifetime. 
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RULE FOR GEARING A LATHE FOR CUTTING SCREW THREADS 


One is sometimes called upon to cut a thread on an old lathe from 
which the index plate has been lost. In this case the following rule 
will be found useful. 


Multiply the number of threads per inch on the lead screw and the 
number of threads per inch on the bolt to be cut, by any common num- 
ber that will give for a product the gears that are found with the lathe. 
for example: We wish to make a bolt having eleven threads per inch. 
We measure the lead screw and find it has eight threads per inch. Now 
let us take a common multiple, say 4: 


4x11, the thread to be cut, equals 44; 
4x 8, the thread of lead screw, equals 32. 


The gears 44 and 32 are the gears to use. If the thread to be cut 
{s finer than the thread of the lead screw, the smaller gear goes on the 
spindle stud, while the larger gear goes on the lead screw. 


If the gears 44 or 32 are not found in the equipment, multiply by 
another number, for example, 5 or 6, etc. 


Always measure the thread when you take the first chip to be sure 
you have made no mistake in the gearing. 


CUTTING LEFT HAND THREAD 


In cutting a left hand thread in 
the lathe, the directions are the 
same as for cutting a right hand 
thread, except in cutting a left 
hand thread the feed of the car- 
riage is from left to right or 
toward the tail stock. 





Fig. 573—The Left Hand Thread 


In starting a left hand thread on a screw, it is a good plan, if the 
work will admit it, to drill a hole in the work about the diameter of the 
pitch of the thread, and about the same depth as the thread. This will 
give a definite point for starting each chip. 


These instructions for left hand thread apply to all types of left 
hand screw threads. 
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Fig. 576.—Setting an Acme Threading Tool for 
Internal Threading 











ss 
Fig. 577.—Clearance for an Acme Screw 






Fig. 574 
CUTTING AN ACME SCREW THREAD 





ACME SCREW THREADS 


FORMULA 
P 
ree 


1 
P-PITCH To-THDSPER 


D=DEPTH= 7P. +.010 
F=FLAT= .3707P 
C-FLAT* .3707P--.00 


Fig. 575 shows the meth 
of setting an Acme Thread 
Tool for cutting an Acer 
Thread. 

If one will place a piece | 
white paper below the tool 
the top of the saddle, the spa 
between the cutting edge 
the tool and the gauge can 
seen much more clearly. 


INTERNAL ACME THREAI 
Fig. 576 shows the metho 
of setting an Acme Threadin 
Tool for internal threading. 
A heavy scale or a parallel 
set across the face of the wo 
and the legs of the gauge re 
on this parallel. Adjust th 
cutting edge of the tool so th 
it lines up exactly with the bet 
eled edge of the gauge. 


CLEARANCE 

In cutting an Acme threa 
there should be a clearance 
.010” between the diameter ¢ 
the top of the thread of th 
screw and the diameter at th 
bottom of the thread of th 
nut. 
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SQUARE THREADS 


+ FORMULA 
P= PITCH2-——-4_—__ 


u NO.THDS. PER IN. 
O=DEPTH=.. PX.500 


F=SPACE= PX.500 





THE SQUARE SCREW THREAD 


Fig. 579 shows the method of setting the tool 
for cutting internal square threads. 


The width of the cutting edge of the tool for 
cutting square screw threads is exactly one-half 
the pitch, but the width of the edge of the tool 
for threading nuts is from one thousandth to 
three thousandths of an inch larger, to permit 
a sliding fit on the screw: 


ie Gore toa TOOL FOR SQUARE THREAD 
Fig. 580 shows the 
method of arriving at 
the angle of clearance 
x3 for making the thread- 
ing tool. 
Draw line A-C2 equal 
3 to the circumference of 
the thread to be cut. 
Draw line C2-C equal to 
c the lead of the thread 
and at right angles to 
line A-C2. Complete the 
triangle by drawing line 
A-C. Angle B in the triangle is 
the helix angle of the thread and the 
angle to be used in grinding the tool. 
The sides of the tool E and F should 
be given a little clearance when 
grinding. 





c2 
Fig. 580.—Angle of Tool Clearance 





CLEARANCE 

Fig. 581 shows that there should 
be a clearance between the diameter 
of the external thread and the diam- 
eter of the bottom of the internal 
——_ thread. This clearance is usually 
about .005” to .006” for each inch in 
diameter of the thread. 













\ 


\ 
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Fig. 581.—Clearance of Diameter 


\ 
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CUTTING A SCREW THREAD ON TAPERED WORK 


The taper attachment of the lathe should be used when cutting 
thread on tapered work. If there is no taper attachment with the lath 
the thread on taper can be cut by setting over the tail center. 





CUTTING A MULTIPLE THREAD 


In cutting a multiple thread between centers, there should be as 
many slots in the face plate as there are multiples of thread to be cut. 
For example: to cut a double thread, make two slots in the face plate, 
one directly opposite the other. It is important that these slots are 
equidistant from each other in order to divide the threads equally. 

Cut each one of the multiple threads exactly in the same manner as 
you would a single thread. Fasten the dog securely on the work to be 
cut. Proceed with the cutting as though the screw were a single 
thread until that thread is finished. Then place the tail of the dog in 
the opposite slot and proceed with cutting the second thread. The 


dog must not be removed from the work until both threads have been 
finished. 


If you wish to cut a triple thread, make three equidistant slots in 
the face plate and proceed as above. 





Fig. 584 
log 









Fig. 582-A 





Fig. 582-A shows the metho 
of setting the thread tool fo 
Fig, 582.—Setting the thread cutting thread on tapered wo 
tool for cutting thread on tapered using the set over tail stoe 
work using the taper attachment. method. 


In both the above operations it will be noticed that the outer edg 
_ of the thread gauge is set in position on the parallel part of the wor 


Fig. 582 


PITCH AND LEAD OF A SCREW THREAD 


The pitch of a screw thread is the distance from a point on a screw 


thread to a corresponding point on the next thread measured parallel 


FORMULA to the axis. 








1 
Pitch (in inches)— - 
Number of threads per inch. 


The lead of a screw thread is the distance a screw thread advances 
axially in one turn. On a single thread screw, the lead and pitch are 
\dentical; on a double thread screw, the lead is twice the pitch; on a 
triple thread screw, the lead is three times the pitch, etc. In cutting 
multiple threads the lathe should be geared to cut the lead of the thread. 


i 
P-PITCH * N@THDSPER IN, 
D=DEPTH=.6866 P 


F=FLAT= .3iP 
C-FLAT=> .335P 





Fig. 583 


FORMULA FOR BROWN & SHARPE 29° WORM THREAD WHITWORTH STANDARD SCREW THREADS 

Fig. 583 shows a Brown & Sharpe 29° Worm Thread. This is not 
be confused with the Acme Standard Thread because it differs from 
for example in: the depth of the thread, the width of the top of t 


FORMULA 
tooth and the width of the bottom of the tooth. 


ie Pees: Se 
P PITCH = V7. PER IN 


D=DEPTH =PX .6403 
R.= RADIVS 31373 P. 


The thread of the worm and the teeth of the worm gear when 
mesh are in contact for about three teeth, and to get more perfect Col 
tact the thread is made deeper than the Acme Standard Thread. 
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CUTTING METRIC THREADS 
TRANSPOSING GEAR ATTAC 


On Lathes Equipped with English 
Serew 

In order to cut Standard Me 
Threads on lathes equipped with 
lish Lead Screw a Transposing G 
Attachment is used. It consists 0 
bracket to which is attached two tr 
posing gears of 50 and 127 teeth, 
spectively, and an idler gear to conn 
the 50-tooth gear 
with the gear on 
the lead screw. 
Additional change 
gears are used for 
cutting the vari- 
ous metric pitches 
shown in the in- 
dex charts below. 


















Tieacseinee Gea 


Transposing Gears Fitted to Lathe and Bracket 


METRIC TRANSPOSING GEAR INDEX CHARTS 


QUICK CHANGE GEAR 
The chart at right, 
furnished with the 
Transposing Gear 

Attachment for. 
Quick Change Gear 
Lathes, shows the 
correct gears to use 
for cutting the fol- 
lowing metric screw 
threads: .5, .75, 1., 
1.25, 1.5, 1.75, 2., 2.5, 


STANDARD CHANGE GEAR 

The chart at right, STANDARD CHANGE LATHE 
furnished with the METRIC TRANSPOSING CHART 
Transposing Gear 
Attachment for 
Standard Change 
Gear Lathes, shows 
the correct gears to 
use for cutting the 
following metric 
screw threads: .5, 
76; J, 1:25,,1.5, 1.76, 





seuareessessssssss &: 





2., 2.5, 3, 35, 4, 4.5, 3., 3.5, 4, 4.5, 5, 5.5, [2S 8 tm 
5., 5.5, 6., 6.5, Vy 7.5, 6., 6.5, 7. 7.5, 8 m/m 
8. m/m pitch pitch, . a 


INTERNATIONAL STANDARD 
METRIC SCREW THREAD 


P Cc 
P-PITCH 
D  -D-DEPTH-Px.7960 
C-TOP FLAT - £ 
N SL R-BOTTOM FLAT = 


60° 





INTERNATIONAL STANDARD METRIC SCREW THREADS 
The International form of thread has a 60° angle and the crest 
thread is flattened %th the height of the basic triangle while the ro 
is filled in };th the height, either flat or rounded, as shown in the illu 
tration above. This gives a definite clearance between the tops @ 
bottoms of the threads of screw and nut. 
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Fig. bef baiting a Dovetail in the Lathe 





MILLING AND KEYWAY CUTTING 
ATTACHMENT FOR THE LATHE 


The Milling and Keyway Cutting 
Attachment illustrated here is a prac- 
tical tool for the lathe for doing a 
great deal of work in the small shop 
that does not have enough work to 
install an expensive milling machine. 
This attachment is capable of turning 
out the most accurate work on small 
duplicate parts. 


The depth of the cut is controlled 
by the feed of the lathe 
earriage, the length by 
the cross feed screw, and 
the vertical motion by the 
micrometer graduated ad- 
justing screw at the top 
of the attachment. 


The attachment fits on 
the saddle of the lathe, 
swivels all the way around 
like the compound rest 
and is graduated 180 de- 


grees. In addition, the upright angle plate to which the vise is at- 
tached swivels vertically and is graduated 180 degrees. 


PRACTICAL JOBS FOR THE MILLING ATTACHMENT 


Fig. 588.—Squarin 
End of a Shaft 


oy 


the 


Using a Spiral End Mill 
held in the lathe spindle is 
an excellent method of mill- 
ing squares, hexagons and 
flats, as shown by Fig. 588. 


Fig. 590 shows a standard 
keyway being cut on a shaft. 
If a taper shaft is to be 
milled the vise can be tilted 
to the desired angle for cut- 
ting the keyway. 





Fig. 590.—Milling a 
Standard Keyway 


MILLING AND BORING TABLE FOR LATHE 


The Milling and Boring Table is an inexpensive attachment which 
may be Ps with a arnem lathe for handling such jobs as milling, bor- 


Boring a Small Engine Cylinder 
on Milling and Boring Table 








ing, keyway cutting, shaft squaring, etc. 
This table is attached to the compound 
rest base of the lathe and has three 
T-slots for clamping work. 

The milling and boring table of this 
type is adjustable for height and may 
be moved up or down on a central post 
about which the table swivels. 


(For milling and boring operations 


on large lathes, see illustrations on 
page 55.) 
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MILLING CUTTERS AND ARBORS 



























A milling arbor for holding milling cw 
ters is illustrated in Fig. 592. The tape 
shank fits the head spindle of the lathe 
The arbor has adjustable spacing colla 





Fig. 592.—Milling Arbor 


The spiral end mill shown in Fig. 593 has a 
Morse Taper to fit in the head spindle, and if 


a smaller taper, a reducing socket can be used. Fig. 593.—Spiral End Mill 


The milling cutter shown in Fig. 594, is fo 
milling Woodruff system keyways. This is 
face milling cutter and is held by a black 
smith’s chuck which fits the head spindle. 


Fig. 596 shows 
face milling cutte 
that is held on th 
milling arbor for dé 
ing face milling. TI 
will cut on the face 


only. 
>|* 
Is 





Fig. 594.—Woodruff 
Keyway Cutter 


A side milling cut- 
ter is illustrated in 
Fig. 595. This cutter 
h will mill on either 

f side as well as on the 
Fig. 595—Side face. 
Milling Cutter 
WOODRUFF KEYWAY 


Fig. 597 illustrates a 
shaft milled for a Wood- 
ruff keyway, key inserted. 
Key should project above 
shaft one-half its thick- 
ness, 





Fig. 596.—Face 
Milling Cutter 


-— D—->| 





Fig. 597 


STANDARD KEYWAYS FOR 
PULLEYS AND SHAFTS 

Fig. 598 shows the recognized 
standard for the depth and width of 
keyway in pulleys. The same form 
ula, of course, may be used for the 
depth and width of keyway in shaft. 


Below is a list of the standard sizes 


Fig. 598 of keyways for pulleys and shaft. 


SPECIFICATIONS OF AMERICAN STANDARD KEYWAYS 














Diameter| Width Depth Radius ||Diameter| Width D i , 
Hole D ‘WwW H R Hole D W phy mo 
Inches Inches | Inches | Inches Inches Inches Inches Inches — 
% * 5 020 21 J 
%to% | i ts 3 Z iy 
1 % 33 os 3% % 5% 
1% ts % ts 4 1 5% 
ig 2 # %s 4% : % 1 
s t y 
2 % % ts * iy 
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GEAR CUTTING ATTACHMENT FOR LATHE 
For Cutting Small Gears and for Light Milling Work 


This attachment is equipped 
with a milling machine dividing 
head which enables it to be used 
for cutting small gears and for 
milling small light work of vari- 
ous kinds on the screw cutting 
lathe. 

The dividing head construction 
is based on the principle of inter- 
changeable gears, the same as 
regularly used on gear cutting 
machines. The index plate shows 






the proper gears to use for di- 
vision from 2 to 360 and the num- 
ber of turns required of the index 
lever. 


= ae 


Attachment Mounted on Compound Rest 


VARIETY OF USES 
This Attachment will cut gears of all 
kinds, Spur and Bevel, also Angles. It 
will do graduating and milling, external 
key seating of all kinds, cutting at angles, 
splining, slotting and all regular dividing 
head, milling machine work. 





cabs 


* Millerette Cutting a Gear 
JIG BORING AND SPACING ATTACHMENT FOR LATHE 

=a The Jig Boring and Spac- 
ing Attachment is practical 
for use in making dies, jigs, 
tools, fixtures, etc. It is 
fitted to the carriage of the 
lathe as illustrated at left. 
It has horizontal and ver- 
tical adjustments con- 
trolled by gauge blocks and 
by graduated taper wedges 
having a maximum adjust- 
ment of .050 inch, ena- 
bling operator to get the 
most precise adjustments. 
This attachment will be 
found very valuable in 
making fine precision tools. 








Boring a Jig Plate, in the Lathe 


Precision Gauge Blocks 


The Gauge Block Measuring System, 
such as the Johansson or Hoke, is used 
with this attachment and provides for 
all adjustments from ‘‘0”’ to the extreme 
limits of the machine, without removing 
blocks while operating. These systems 
are universally acknowledged as being 
the most accurate. 
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LATHE EQUIPPED FOR MANUFACTURING WORK 


The Back Geared Screw Cutting Lathe can be fitted with attach 
ments and used to advantage on many manufacturing operations. The 
lathe, fitted with a turnstile turret, makes an excellent chucking 
machine. While the work is held in the chuck a tool may be used 
in the tool post, using the carriage feed for facing or turning, and th 
turret tool can be in operation at the same time, operated by an auto 
matic feed on the turret slide. 

The lathe above is equipped with a chuck, turnstile bed turret, 
special boring tools, oil pan and pump. Equipped in this way the lathe 
serves the purpose of a special machine. When the job is finished the 
special tools can be removed and the lathe used for regular work. 


The Screw Cutting Lathe, equipped for manufacturing, will often 
show better production than a special or single purpose machine. 

The use of a double tool slide is practical on many production jobs. 
It permits the use of one tool in the front for facing and one tool in 
the back for forming or cutting. Tool slides are made in two types, 
the hand lever type and the screw type which is controlled by the 
cross feed screw of the lathe. See illustrations at bottom of page. 






DOUBLE TOOL 
SLIDES FOR 
LATHES 





Hand Lever Double Tool Slide, Screw Feed 


Double Tool Slide, 
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Fig. 610.—A screw cutting lathe fitted with Draw-in Collet Chuck 
Attachment and hand lever turret, for making small screws. Note the 
box tool and the threading die. 





Fig. 611.—Screw cutting lathe fitted with a hand lever turret for 
machining small gear blanks. 


Fig. 612 shows an 11” 
Screw Cutting Lathe equipped 
with a hand lever turret slide 
on bed, and a hand lever 
closing device for the draw-in 
chuck attachment. The lathe 
shown is equipped for making 
small brass machine screws. 
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Fig. 604.—The Hand Lever Turret 


be seen at the right end of the turret slide. 
volves one-sixth of a turn each time the lever is pushed back beyon 


the latch. 


THE TURRET ON SADDLE 


Fig. 605 shows the applica- 
tion of the turret on the saddle 
of the lathe. This saddle turret 
is semi-automatic and must be 
revolved by hand. In using a 
saddle turret on the lathe, the 
center of the turret holes 
should line up with the axis of 
the head spindle and there 
should be a gauge or a stop on 
the saddle so that the turret 
hole would line up with the 
spindle hole in the operation of 
each tool. 





Fig. 606.—The Tool Post Turret 


Sometimes the turret is located in position by a taper pin 
which fits into a hole drilled through the turret base and saddle top. 














THE HAND LEVER 
TURRET 


Fig. 604 shows th 
application of a han 
lever turret that can b 
attached to the bed 
an 11” lathe. Eact 
one of the six tools has 
stop that can be set t 
allow each tool to 
fed a certain distan 
only. The six stops ma 

The hand lever turret re 


Fig. 605.—The Turret on Saddle 













TOOL POST TURRET 


Fig. 606 shows the applica- 
tion of a tool post turret held 
in the compound rest of the 
lathe. It is semi-automatic and 
must be revolved by hand afte 
each tool has been in action. 
There should be a similar gauge 
or a stop on the saddle in op 
erating the tool post turret so 
as to always bring the oper 
ating tool to the center or axis 
of the lathe spindle. 
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THE USE OF THE BORING BAR IN THE LATHE 
The boring bar is held between centers and driven by a dog. The 
work is clamped to the top of the lathe saddle and is fed to the tool 
by the automatic longitudinal feed of the carriage. 


Fig. 613 shows a boring bar 
fitted with a two edge cutter. This 
is more of a finishing or sizing 
cutter, as it cuts on both sides and 
is used for production work. 


Fig. 614.—Boring Bar with a Fly Cutter 


Fig. 613.—Boring Bar for Sizing the Hole 


Fig. 614 shows a boring bar fitted 
with a fly cutter held by a headless 
set screw. Another headless set screw 
at the end of the cutter adjusts it to 
the work. 

















Fig. 615 shows a boring bar 
fitted with a cast iron head for 
boring work of large diameter. 
The head is fitted with a fly cutter 
which is held by a set screw and 
adjusted by a headless set screw 
having a tapered point. 














Fig. 616.—Reboring an Engine Cylinder Fig. 617.—Boring Field Poles of a Motor 
Fig. 618 shows a 
transmission case be- 
ing bored in a lathe. 
The tool rest has been 
removed and an auxil- 
iary plate bolted to the 
saddle. This plate may 
be adjusted for height 
by the collars or wash- 
ers underneath. The 
case is clamped in posi- 
tion on the plate, and 
the boring bar is driven 
on the lathe centers. 
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ELECTRIC GRINDER FOR THI 
LATHE 


The electric grinder is mounted 
on the compound rest of the lath 
and swivels to any angle for grind 
ing all kinds of reamers and cu 
ters, straight, taper, or spiral 
also for grinding milling cutters, 
lathe centers, taps, dies, etc. T 
operates from an ordinary ligh) 
socket. 





When grinding or sharpening hard- 
@ned reamers or cutters, straight and 
bevel, the adjusting stop which regu- 
lates the position of the cutting edge of 
the reamer flute should be set accu- 
rately, as in the illustration at the right 
fo as to get the proper clearance on the 
cutting edge. 





























Grinding Clearance on a Milling 
Cutter 


TRUING THE GRINDING WHEEL 
The illustra- [gig cy 
tion at the right — 
shows a grinding 
wheel being 
trued by a black 
or commercial 
diamond. The 
7 diamond is held 
Grinding the Inside of a Steel Bushing jy a fixture, the 


Above is illustrated the revolving wheel 
light duty grinder for the is brought up to 
lathe which is particularly the diamond 
adapted for doing internal Point and_ fed 


eas : : : _ slowly across the 
eS ME aeaiet moa face of the diamond. Two or three 


: . _ cuts are sufficient to true the wheel 
GRINDING HARDENED BUSHINGS, PRES iy AEN: SRaeE ec oe e lathe and is especially prac property: 


7 dli ech jobs 
REAMERS AND CUTTERS tical for handling such. j 


ia as grinding holes in hardened 
The illustrations here show the ase) _. | bushings, 
electric grinder on several practical i“ _ } 
grinding jobs. In grinding cutters | \5 
and reamers set the clearance stop 
to the proper height and hold the 
cutter against the stop with one hand, 
feeding the wheel with the other. : 
Repeat the operation on each flute. Se ae ; ; 
On spiral cutters rotate the cutter vo. —_ Diam. Wheel lin. | 2in. | 3in. | 4in. | 5in. | 6in. | 7in.| Sin. | 10in. 2in. 
as the grinding wheel is fed across Srinding a Hardened Steel Bushing 
the cutting edge of the flute. When grinding angles or tapers the 
compound rest must be set to the proper angle and the center of the 
grinding wheel spindle should be on the same plane or at exactly the 
same height as the point of the lathe center. 









The grinder should be used onl 
to take light or finishing cuts be 
cause the emery wheel is sma 
and runs at high speed so that i 
taking a heavy cut the wear on 
the wheel is ofttimes greater than 
the amount of stock removed from 
the work in each cut. If considerable stock is to be removed use th 
turning tool of the lathe to reduce the work to within a few thou 
sandths of the finished size. Two or three cuts with the grinder will 
then produce a smooth, accurate surface. Grind only when you can 
not machine; for example, on work that has been hardened or tempered 
























Grinder Mounted on Compound Rest 




















In using a grinding wheel 4” to 6” in diameter the depth of the cut 
should not be more than .001”. On the finishing cut .0015” on the 
diameter of the work will leave a better finish. 


Truing a Grinding 
Wheel 












Diamond Dresser 
for Truing 
Emery Wheel 








EMERY WHEEL SPEEDS 
Grinding wheels are run in actual practice from 4,000 to 6,000 feet 
furface speed per minute. 
Below we give the number of revolutions of wheels of different 
diameter for 4,000 and 5,000 feet surface speed per minute. 





































R.P.M. fe face Speed 
of 4,000 ft.....---..--. | 15,279 7,639 | 5,093 | 3,820 | 3,056 | 2,546 | 2,183] 1,910 1,529 1,273 
















R.P.M. f face Speed’ 
of 5,000 ft.....---..-. «| 19,099 9,549 | 6,366 | 4,775 | 3,820 | 3,183 | 2,728} 2,387 | 1,910 1,592 


















GRINDING WHEELS FOR VARIOUS KINDS OF WORK 
There are various grades of emery or grinding wheels, all of which 
are marked for special kinds of work such as cast iron, steel, grinding 
hardened tools, ete. We herewith show a tabulation showing the 
grain and grade of Norton Grinding wheels for different work. 


















Name of Wheel 


(Norton) Grain Grade 


Kind of Work 











Cast Trenigi nc snc sion die. tareate Oy Crystalon 36 K 
















‘ Bteel witiid ss lakes - |Alundum 46 M 

“ P os hee Cutting. Rodis, +... feos . |Alundum 19 50-K 

«ae A 56 : “3 : Valves ghtade cdots 053 daeige deoey 'Alundum, Shellac............ . 60 3 
Grinding an Angular Cutter in the Lathe Grinding a Straight Reamer in the Lathe 3 3 
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RELIEVING OR BACKING OFF ATTACHMENT 
FOR THE LATHE 


Illustration above shows a relieving or backing off attachment t 


is attached to the head spindle of a lathe. 
for the backing off of cutters, taps, etc. 
to attach to the lathe, and when the required tools are relieved 
backed off the attachment can be removed. 


SPEED REDUCING AND 


For Relieving, Thread Chasing and Indexing 





Speed Reducing and Indexing Attach- 
ment for Back Geared Lathes 


Multiple Starts 


A. plate with 60 notches gives 
every subdivision needed for ordi- 
nary work requiring multiple 
starts. It is possible to cut 1, 2, 3 
and 6 starts simply by making use 
of the 6 to 1 speed reduction. 




















The attachment is u 
It requires very little t 


INDEXING ATTACHMENT 


This attachment provides unus 
ally slow speeds required for reli 
ing operations, precision thre 
chasing and indexing. Designed f 
mounting on the spindle nose, it 
extremely simple to use and is 
tached or removed about as easi 
and quickly as an ordinary fa 
plate. Planetary gearing is used 
give a 6 to 1 speed reduction fro 
whatever spindle speed is engage 
For this purpose, six index numbe 
are placed on the face of the attacl 
ment, and by engaging the le 
screw when the proper number 
opposite the index mark the abo 
numbers of starts can be obtain 
without the notches. 


A Shaft with 3 Starts or Grooves of 
Turn in 3 Inches 
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Chuck and Tool Assortment for All 


shh 


Size South Bend Lathes, Consisting of: 


1—3-Jaw Drill Chuck with Arbor Attached; 2—Pinion Key for Drill 
Chuck; 3—Semi-Machined Chuck-Back and Cap Screws for Chuck; 4—4-Jaw 


Independent Lathe Chuck and Wrench; 


5—Style “D” Boring Tool and 


Wrench; 6—Right-Hand Cutting-Off Tool and Wrench; 7—Straight Shank 


Turning Tool and Wrench; 


8—Six High Speed Steel Cutter Bits Ground 


to Shape; 9 to 12—Maileable Iron Lathe Dogs. 


PRACTICAL CHUCK AND TOOL ASSORTMENTS 
An Assortment for Each Size Lathe 


The Chuck and Tool Assortment illustrated above is the most prac- 
tical. size for use on the 9-inch Back Geared Screw Cutting Lathe for 


general machine work. 


Each size lathe requires a different Chuck 
and Tool Assortment as listed below. 


These assortments represent ti 


the result of our 27 years of experience in equipping shops of vari- 


ous kinds. 


The 4-Jaw Independent Lathe Chuck has been specified in some 
of the assortments, but if much round work is to be done, then a 


8-Jaw Universal Geared Chuck may be substituted. 


on chucks see pages 61 to 63. 


Assortment for 9-inch Lathes 


|. 6-ineh, 4-Jaw Independent Lathe Chuck, 
| 3-Jaw Drill Chuck, %-inch capacity. 
|—Drill Chuck Arbor, fitted to Chuck. 

|} Turning Tool Holder, straight shank. 
(Ground Cutter Bits for tool holders, 

| Boring Tool Holder, Style “‘D.”’ 
1—Cutting-Off Tool Holder, (Right-Hand). 
4—Malleable Lathe Dogs, %”, %”, 1”, 1%". 


Assortment for 11-inch Lathes 


6-inch, 4-Jaw Independent Lathe Chuck, 
3-Jaw Drill Chuck, 44-inch capacity. 
Drill Chuck Arbor, fitted to Chuck. 
Turning Tool Holder, straight shank. 
Ground Cutter Bits for tool holders. 
Boring Tool Holder, Style ‘‘D.”” 
Cutting-Off Tool Holder, (Right-Hand). 
Malleable Lathe Dogs, %”, %”, 1”, 1%". 


Assortment for 13-inch Lathes 


S-inch, 4-Jaw Independent Lathe Chuck. 
1—3-Jaw Drill Chuck, %4-inch capacity. 
i 


Drill Chuck Arbor, fitted to Chuck. 

Turning Tool Holder, straight shank, 
}—Ground Cutter Bits for tool holders. 
—Boring Tool Holder, Style “‘B.” 
1—Cutting-Off Tool Holder, (Right-Hand). 
4—Malleable Lathe Dogs, %”, %”, 1”, 14%”. 


1 
1 
fi 
1 


For information 


Assortment for 15-inch Lathes 


1—9-inch, 4-Jaw Independent Lathe Chuck. 
1—3-Jaw Drill Chuck, %4-inch capacity. 
1—Drill Chuck Arbor, fitted to Chuck. 
1—Turning Tool Holder, straight shank. 
6—Ground Cutter Bits for tool holders. 
1—Boring Tool Holder, Style ‘‘B.” 
1—Cutting-Off Tool Holder, (Right-Hand). 
4—Malleable Lathe Dogs, 4%”, %4”, 1”, 144”. 


Assortment for 16-inch Lathes 


1—10-inch, 4-Jaw Independent Lathe Chuck. 
1—3-Jaw Drill Chuck, %4-inch capacity, 
1—Drill Chuck Arbor, fitted to Chuck. 
1—Turning Tool Holder, straight shank. 
6—Ground Cutter Bits for tool holders, 
1—Boring Tool Holder, Style ‘‘B.’’ 
1—Cutting-Off Tool Holder, (Right-Hand). 
4—Malleable Lathe Dogs, 4%", %”, 1”, 1%". 


Assortment for 18-inch Lathes 


1—12-inch, 4-Jaw Independent Lathe Chuck, 
1—3-Jaw Drill Chuck, 1l-inch capacity. 
1—Drill Chuck Arbor, fitted to Chuck. 
1—Turning Tool Holder, straight shank. 
6—Ground Cutter Bits for tool_holders. 
1—Boring Tool Holder, Style ‘‘B.”’ 
1—Cutting-Off Tool Holder, (Right-Hand). 
4—Malleable Lathe Dogs, %4”, 14%”, 2”, 24%". 
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The tool room precision lathe, as its name implies, is used in t 
tool rooms of industrial plants for making fine tools, test and thre 
gauges, fixtures, etc., used in the making and testing of their man 


factured products. 


The tool room precision lathe is the modern back geared quie 
change screw cutting lathe with the addition of such equipment 
draw-in collet chuck attachment, taper attachment, thread dial, micron 
eter stop, etc., and generally an oil pan. 


Usually there are five sizes of tool room precision lathes—11”’x4 





Boring a Jig in the Tool Room Lathe 


THE TOOL ROOM PRECISION LATHE 
With Overhead Countershaft Drive 
















13”x5’, 15”x6’, 16”x6’ and 18”x8" 
countershaft drive or motor driv 







Being a tool room _ precisio 
lathe does not mean these lathes @ 
not also often used for other wor 
of more general nature. Howeve 
in many plants, tool room lathes a 
used exclusively for fine, accura 
tool work. Some tool room lath 
are grouped ten, twenty, or thi 
to one room, varying of course, 4 
cording to the size of the plant. 












(Continued on Page 117) 
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SOUTH 
BEND’ 


(Patent Pending) 
TOOL ROOM PRECISION LATHE WITH MOTOR DRIVE 
(Description Continued from Page 116) 


Tool Room Lathes are built with Overhead Countershaft Drive, 
is illustrated on the opposite page, and with individual Motor Drive, 
is shown above. The lathe illustrated above is an Underneath Belt 
Motor Driven Lathe. This type of lathe, like the Countershaft Driven 
Lathe, uses a leather belt for final drive to the spindle, as this drive 
delivers power to the cutting tool without vibration, making it pos- 
sible to do work with an extra fine, smooth finish and with accu- 
rate surface. It is necessary to do work of this kind in making jigs, 
dies, master taps, screw and plug gauges, and other tool room work. 


The Underneath Belt Motor 
Drive is a compact, self-contained 
unit with the motor drive mechan- 
ism completely enclosed within the 
cabinet leg. Power is transmitted 
by V-belts from the motor to a driv- 
ing cone pulley and by flat leather 
belt to the. spindle cone pulley. 


At right is shown a typical tool 
room job, the making of master 
thread gauges. A male or plug 
gauge is being finished in the lathe 
and the round object in the lower 
left-hand corner is the female or 
ring thread gauge. 





Making a Master Screw Thread Gauge 
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A Cross Section of the Headstock showing Hand Wheel Draw-in Collet Chuck 


DRAW-IN COLLET CHUCK ATTACHMENT ON THE LATHE 


The cross section view of the lathe headstock shows the applicati 
of the draw-in collet chuck. The hotlow draw bar, internally thread 
on the end, extends through the hole in the lathe spindle and screé 
on the threaded end of the steel split collet. Rotating the draw-bar 
the right draws the collet into the taper closing sleeve and causes” 
collet to tighten on the work; to the left releases the work. 


llet Chuck Attachment is used in the tool room for fine, ace 

ap coon and in industry for the production of small precision pO 
of such articles as watches, typewriters, sewing machines, ad 
machines, radios, etc. Hither long or short pieces of material nee 
held in the chuck for machining. The hollow draw bar per a 
and rods being passed through the lathe spindle and held ae e - 
for machining. This method of manufacturing small parts is 
rate, rapid and economical. 

eeu tiied mechanic and tool maker are very partial to the —_ 
collet chuck as it permits the greatest accuracy In the making of sma 


delicate parts. : 

The Hand Wheel Type Draw-in Collet Chuck Attachment is 4 . 
extensively in the tool room in making small tools aoe oat “a 
accuracy is essential. It is the most accurate type of chuc ran aa 
the choice of experienced tool makers and machinists a oe a 
work. It consists of a hand wheel and hollow cae aes ‘ - 
protecting threads of spindle nose, taper steel closing sleev 

























Split Collet for holding Roun 
Work in the Draw-in 
Chuck Attachment 





Hand Wheel Draw-in Collet Chuck Attachment 
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Side and Front View of Collet Showing Construction 


CONSTRUCTION OF SPLIT COLLETS 


Above is illustrated a cross section of a hardened and ground tool 
steel split collet. Notice the three slots which divide the tapered end 
of the collet into three segments. These slots permit the collet to be 
contracted or expanded as it is drawn into or released from the tap- 
ered closing sleeve in the lathe spindle. The left end is threaded for 
the hollow draw bar and has a keyway to prevent the collet from 
turning while holding the work. The right end is tapered to con- 
form to the tapered closing sleeve of the draw-in collet chuck attach- 
ment. Collets are ground both outside and inside to insure accuracy. 


The collet chuck is the most accurate of all types of chucks and 
is intended for precision work. The most accurate results are ob- 
tained when the diameter of the work is exactly the same size as the 
dimension stamped on the collet. In some cases the diameter of 
work held in the collet may vary as much as .002”. That is, the work 
may be as much as .001” smaller or .001” larger than the collet size. 
If the diameter of the work varies more than this, it will impair the 
accuracy and efficiency of the collet. That is why a separate collet 
should be used for each step of increase or decrease of the diam- 
eter of the work, if accuracy and precision are required, 


















SPECIAL COLLETS 


Collets with special hole 
sizes such as odd diameter 
drill and wire gauges and 
metric sizes, can be supplied. 
Also special collets for 


square or hexagonal shapes. Step Collet 





MA 


Lathe Equipped with Collet Chuck 
anufacturing Small Screws 





Collet’ Chuck used with Turret Making 
Duplicate Parts 
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(Patent Pending) 


UNDERNEATH, BELT MOTOR DRIVEN LATHES 


The Lathe shown above is called the Underneath Belt Motor Driv: 
Lathe because the power unit, or motor, is located in the cabinet 
underneath the headstock, and transmits power to the lathe sping 
by a leather belt. The belt runs upward through the headstock 4 
bed castings. 


This type of drive is the latest and most remarkable improvemé@ 
in the method of driving a back-geared, screw cutting lathe that i 
been developed in many years. The Underneath Belt Motor Dri 
Lathe, because of its power, efficiency, convenience and safety, li 
become a favorite of industry today where fine lathe work is be 
done and where individual motor drive is desired. 


The Down Drive feature of this lathe is its outstanding charac 
istic. This arrangement gives the lathe great power, yet the Bb 
drive feature makes the lathe practically noiseless, free from vib? 
tion and therefore capable of doing the finest and most accurate w6j 
on tool room jobs, master screw work, etc. The Down Drive 
provides unobstructed vision in a shop equipped with these lat 
since the overall height is less than 48 inches. 


The lathe itself is of back-geared, screw cutting type, compaé 
arranged and with all modern lathe features. A hinged cover 0 
the spindle cone pulley completely encloses the belt, thus the 0 
moving parts exposed are the lead screw and spindle nose. ' 
lathe is built in sizes from 9” to 18” swing. A description of 
motor drive mechanism appears on page 121. 
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PRINCIPLES OF THE UNDERNEATH BELT MOTOR DRIVE LATHE 


The illustration below at right shows a front view of the Under- 
neath Belt Motor Driven Lathe with the motor compartment door 
cut away to show the motor drive mechanism. Note that the drive 
is by multiple V-belt from motor to lower driving cone pulley and 
by flat leather belt to the spindle cone pulley. 


The side view drawing below at left shows the mounting of the 
motor, the driving method, and the belt tension release and’ adjust- 
ments. The motor and lower cone pulley are mounted on an adjust- 
able tilting cradle (G) pivoted at (F). A belt tension release lever 
(B) controls the position of the cradle and therefore the belt ten- 
sion. When this lever (B) is turned to the “Up” position, the entire 
driving unit is lifted vertically about 114” slacking the cone pulley 
driving belt, so that it can be easily shifted. When lever (B) is in 
the “Down” position, the driving unit is ready for operation. 


Belt tension on the driving belt is adjusted by means 
of two adjustment screws (C) and (H). These provide 
a tension from one to 500 pounds and, when the de- 
sired tension is obtained, may be locked in position. 
An adjustment screw (D) takes care of the belt ten- 
sion on the V-belts from the 
motor to the driving cone pul- 
ley, and is entirely independ- 
ent of the driving belt tension 
adjustment. (A) and (E) are 
oil cups for lubricating bearings. 














tt 


Cross Section End View of Under- 
neath Belt Motor Driven Lathe 





Front View with Door Cut Away Showing 
Arrangement of Driving Mechanism 











al 
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UNDERNEATH BELT MOTOR DRIVEN BENCH LATHE 


The Lathe illustrated above is known as the Simplified Under 
neath Belt Motor Driven Bench Lathe and is a simple, powerful and 
efficient drive for the bench lathe. This lathe is similar to the lathe 
shown on pages 120 and 121 except that it is a bench lathe and has 
a simplified motor drive unit. 


The motor drive unit with motor, of the Simplified Underneath 
Belt Motor Driven Lathe, is mounted beneath the bench and attached 
to the back-board as illustrated. If desired, the lower portion of the 
bench may be enclosed. 


Control of the lathe is by drum type reversing switch mounted 
in front of the headstock. Power for the lathe is conveyed from the 
motor to the driving cone pulley by V-belt and is then transmitted 
to the spindle cone pulley by the flat leather belt. The spindle cone 
pulley is enclosed by a lifting cover. 






A Belt Release Lever (B) permits the motor drive unit to be 
tilted upward on its pivot (A) thus releasing the tension on the cone 
pulley belt and permitting it to be shifted easily. An adjustment (C) 
provides for the adjustment of the cone pulley belt to any desired 
tension from one to 500 pounds, if necessary. The V-belt from 
motor to drive unit has an independent adjustment for tension. 








The Simplified Underneath Belt Motor Driven Bench Lathes are 
built in 9” and 11” swing sizes. 
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THE SILENT V-BELT MOTOR DRIVEN LATHE 


The illustration above shows a Back-Geared Screw Cutting Lathe 


equipped with Silent V-Belt Motor Drive. This is a practical and 
powerful type of drive which has been widely used for years in Amer- 
ican industrial plants, machine shops and repair shops. 

As shown in the illustration below, power for this lathe is sup- 
plied by a reversing motor mounted on a tilting table directly above 
the headstock of the lathe. The tilting table is carefully balanced 
and fitted with a locking cam arrangement which provides for slack- 
ing the belt when changing from step 
to step on the cone pulleys. 

Power is delivered from the motor 
to the (upper) driving cone pulley by 
V-belts and from there to the spindle 
cone pulley by flat leather belt. This 
flat leather belting provides a resilient 
final drive which absorbs shock and 
vibration that might otherwise be trans- 
mitted to the cutting tool. This per- 
mits using the lathe for very fine and 
accurate work. 

Control of the Silent V-Belt Motor 
Driven Lathe is by Drum Type Revers- 
ing switch mounted above the spindle 
convenient to the operator. Lathes of 
this type are built in swing sizes from 
9 to 18 inches. 





~~ “ i i 


End View of Silent V-Belt Drive 
with Belt Guard Removed 
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Fig. 607.—A 9-inch Bench Lathe on a Manufacturing Job 


THE SMALL LATHE AS A MANUFACTURING TOOL 
In the Manufacture of Small Duplicate Parts on a Production Basis 


The best shop practice is to manufacture small parts on a sma 
lathe tooled to take care of the job, because of the speed and accuraé 
with which operations can be performed. Two or more small lath 
are frequently operated on quantity production by one mechanic. 


Production engineers in large manufacturing plants making pro 
ucts such as sewing machines, typewriters, watches, radios, electri¢ 
parts, etc., are using small lathes in the manufacture of small meté 
parts that require the greatest accuracy because they must be inte 
changeable, 


When one job is finished the screw cutting lathe can be set up f 
doing a different job, and can be kept in operation the year aroun 
Many industrial plants are taking advantage of this fact and are usin 
screw cutting lathes, equipped with special tools, in groups on produeé 
tion work and are getting excellent results. They find that this typ 
of equipment is less expensive and far more productive. 

The screw cutting lathe can be fitted with a number of practica 
attachments such as lathe chucks, drill chucks, draw-in collet chucks 
spring collets, taper attachment, grinding attachment, etc., and use 
for a wide variety of manufacturing operations. 


Fig. 608.—Using a Draw-in Chuck and 
Turret for Making Small Screws 





Fig. 609.—Forming and Cutting Off 
Duplicate Parts from Bar Stock 


ea 
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THE SMALL BACK-GEARED, SCREW CUTTING LATHE 
A Versatile Tool for Any Metal Working Shop 


Mechanical equipment and devices play a great part in our life 
today. For example, we have the automobile and the airplane, the 
gasoline engine, the tractor and other farm machinery, the electric 
refrigerator, washing machine, vacuum cleaner and other household 
mechanical equipment, office mechanical equipment, and, of course, 
industrial mechanical equipment. Many times a day we come in 
contact with things mechanical. All of this equipment requires main- 
tenance and a great deal of this servicing work must be done on 
the Back-Geared, Screw Cutting Lathe. A small lathe is the most 
versatile tool in the small machine shop, electrical shop, automotive 
repair shop, laboratory, farm shop, home workshop, etc, 


THE SMALL LATHE DEFINED 


What is a small lathe? This question is something like ask- 
ing the question: How high is up? If a machinist is consulted who 
has worked in a factory where large heavy work is done, he will 
usually call a 16” lathe a very small size lathe. On the other hand, 
many mechanics consider a 16” lathe quite a large machine. 


Many industrial plants do immense quantities of manufacturing 
operations on lathes considerably smaller than the 16” and 18” swing 
sizes. The experienced mechanic finds that he can do small, accu- 
rate’ work on lathes of 9” and 11” swing—and do it quicker, more 
efficiently and with greater accuracy than on a larger size lathe. “As 
a general rule, the 9” and 11” lathes, usually called small lathes, 
are the busiest lathes in the shop. 


In selecting a lathe for the shop the size will be dependent upon 
the type of work to be done. If you are in doubt yourself, consult 
your machinist friend for advice. Remember, however, that ‘the 
advice of a machinist whose experience has been obtained in a_loco- 
motive repair shop may not be very valuable on a light, fast,. mod- 
ern manufacturing job. 


THE SIZE OF THE LATHE FOR THE SCHOOL SHOP 


In training the apprentice and the student the modern trend is 
toward the small lathes, that is, 9”, 11” and 13” swing sizes. Thirty 
years ago, and even more recently, it was thought that nothing less 
than a 16” lathe should be considered for training purposes. 


As manufacturers of lathes, we have supplied over 9000 lathes 
to more than 3000 school shops in the United States, and roughly, 
the sizes of the lathes selected are as follows: 


9” swing lathes, 35% 
11” swing lathes, 30% 


13” swing lathes, 25% 
All larger sizes, 10% 


Small lathes are less expensive, take up less floor space, are more 
convenient to handle, are more economical to operate, and any -stu- 
dent or apprentice who can run the modern gmall lathe properly, 
can handle any size or type lathe used in any shop. 
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THE HORIZONTAL MOTOR DRIVEN BENCH LATHE 


The illustration above shows a 9” swing bench lathe operated 
a practical and inexpensive motor drive called the Horizontal Mot 
Drive. In this type of drive, the countershaft and motor (called t 
Horizontal Motor Drive Unit) are mounted on the bench at the re 
of the headstock. Control of the motor drive is by drum type reve 
ing switch. Power is obtained from an ordinary electric light sock 


There are two types of horizontal motor drive: The plain ty 
shown in Figure 635, on the opposite page, and the adjustable be 
tension type illustrated in Fig. 637. With the plain type, both mot 
and horizontal countershaft are mounted on the bench by means 
bolts. The base of both the motor and countershaft have slott 
holes which permit them to be moved towards or from the lathe f 
any required tension of the V-belt or the flat leather belt. 


The Horizontal Drive with adjustable belt tension, as shown i 
Fig. 637, has greater convenience. The motor is mounted on thi 
countershaft and may be moved up or down for V-belt tension. 
belt release lever (B) permits the countershaft to tilt forward on piv 
(A) relieving cone pulley belt tension for easy belt shifting. Con 
pulley belt tension is regulated by a screw adjustment, as indicate 


Small lathes of 9” swing are made in several different types 
which the lathe shown above is one of the lowest priced models. Th 
lathe can be purchased in countershaft drive with 3’ bed at a pri 
of $75.00. With reversing motor and reversing switch complete a 
shown in the illustration the lathe can be had for $94.00. Oth 
types of 9” lathes, more completely equipped and heavier in co 
struction, are available over a wide range of prices up to appro 
mately $400.00. 





4 
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Fig. 635 shows 
the headstock end 
view of a bench 
lathe with motor 
and countershaft 
mounted on the 
bench, behind the 
headstock. This is 
called the Hori- 
zontal Motor Drive, 
Plain Type. 





Fig. 


Fig. 637 shows the 
motor and counter- 
shaft mounting of the 
Horizontal Motor 
Drive with Belt Ten- 
sion adjustment. Ac- 
tion of the Belt Re- 
lease Lever (B) for 
slacking belt is shown 
by dotted lines. The 
motor may be moved 
up and down for V- 
belt adjustment. 





636 











Fig. 635 


Fig. 636 shows the 
tailstock end view of 
motor drive unit shown 
above. The base of 
motor and countershaft 
are slotted permitting a 
small amount of move- 
ment on the bench top 
for adjusting the ten- 
sion of the driving belts. 
By shifting the position 
of the motor and drive* 
unit the belt tension “ 
can be varied as desired. 


“BELT TENSION 
|, (ADJUSTMENT * 


Fig. 637 
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THE SMALL LATHE IN THE AUTO SERVICE SHOP 


The Back-Geared, Screw Cutting Lathe is frequently called thi 
“Universal Tool,” and this applies in automotive servicing work @ 
well as in general industry. Most of the mechanical parts of thi 
automobile, bus, truck, tractor and airplane are originally made on 
lathes or in special machines which are adaptations of the lathe. 

A lathe with 9” or 11” swing is very practical for handling such 
jobs as refacing valves; truing armature commutators and unde 
cutting mica; turning and grinding pistons; . 
bevelling piston skirts and reaming piston pin 
holes; making bushings, bearings and glands; 
boring rebabbitted connecting rods, and many 
other jobs. Special attachments can be used on 
the lathe greatly to increase its versatility. 


} 
| 
| 
: 
| 


Turning a Semi-Machined Piston to 


Making a Replacement Bushing Complete in Set cee ts 


9” Lathe Without Removing It from 
the Chuck 
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Wood Turning on a Small Back-Geared, Screw Cutting Bench Lathe 


A BACK-GEARED, SCREW CUTTING LATHE USED FOR 
WOOD TURNING 


Wood turning on all kinds of woods—hard and soft, can be handled 
efficiently in the back-geared, screw cutting metal working lathe. 

Many pattern makers prefer the back-geared, screw cutting lathe 
for making wood patterns, because the automatic longitudinal feed and 
automatic cross feed permit taking straight accurate cuts and the com- 
pound rest permits feeds at various angles that are so frequently re- 
quired in pattern work. The operator can also handle boring opera- 
tions and inside boring work clamped to the face plate. 

The back-geared, screw cutting metal working lathe is practical for 
the pattern department of the manufacturing plant, experimental shop, 
laboratory and home shop, because it will not only handle all classes of 
wood turning, but also machines all kinds of metals, fibers, ete. 

The ordinary spindle speeds of the screw cutting lathe are fast 
enough for a great deal of wood working operations in the average shop 
and for some wood work the spindle speeds of the lathe can be increased 
twenty to twenty-five per cent. However the screw cutting lathe is not 
recommended for doing wood turning work on large scale production. 





Boring a Wood Disc Held on the Face Plate 
of the Lathe 


Turning a Large Diameter Ornamental 
ood Column 
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36-inch Silent Chain Motor Driven Brake Drum Lathe 


BRAKE DRUM AND WHEEL SERVICE ON THE LATHE 

The South Bend Method of truing, testing, balancing and mach 
ing brake drums and wheels is scientific in principle. Self-cente 
mandrels and bearing adapters are used which automatically cen 
the wheel, brake drum and hub, thereby insuring the greatest ac 
racy on all machining operations. 

The Back Geared Screw Cutting Brake Drum Lathe, Silent Ch: 
Motor Drive or Countershaft Drive, is the ideal tool for brake drv 
and wheel work because this work requires accuracy and precisié 
This lathe is practical for all of the operations that are necessary WH 
testing and balancing wheels, testing, truing and machining br 
drums. 

The 36-inch Brake Drum Lathe, illustrated above, is a Back Gea 
Screw Cutting Precision Lathe which will swing a wheel, with th 
attached, up to 36% inches in diameter. It is designed for tru 
brake drums, refacing hubs and servicing auto wheels of all types 
makes, front and rear, single or dual, which includes the wheels 
all pleasure cars, buses and medium size trucks. This lathe will al 
handle all classes of general machine work, such as cutting se 
threads, drilling, boring, facing, turning, chucking, etc. 

Two types of drive are available for this lathe, countershaft dri 
and motor drive. If the shop is equipped with a line shaft, the coun 
shaft drive is more practical. If there is no line shaft, the silent cha 


motor:drive is recommended, as it is a practical and powerful mot 


drive which eliminates vibration and noise. 








Fig. 631—Boring a Wood 
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SELF-CENTERING MANDREL AND ADAPTER METHOD 
For Truing, Testing and Machining Brake Drums and Wheels 


The Self-centering Mandrel and Adapter Method i 
accurate and most economical method for truing toot bs ot any ty Sete 
hubs and machining wheels. The wheel mounted on the self-centering 
mandrel, fitted with adapters, between centers on the lathe permits 
machining the brake drum concentric with the axis of the hub. 


MACHINING JOBS ON THE BRAKE DRUM LATHE 


-_ 













Fig. 630.—Balancing an 
Automobile Wheel 


Fig. 628.—Truing an Inter- Fi nee 
g- 629.—Truin Exter- 
nal Brake Drum nal Band Bra’ ‘yg 





FI Reon en | 


Fig. 632.—The Illustra- 
tion Shows the Face 
Bipte and Annular — 

apter Method of Fig, 633.—Machining FI. 
Mounting Rear Wheels wheel for New Ring Gear 
Fitted with Annular by Undercutting Worn 
Ball Bearings Teeth with gees 
Too 


Wheel, Mounted in Chuck, 
for New Hub 


GENERAL MANDREL AND ADAPTER ASSORTMENT No. 6 


Handles 
brake drums 
of 85% of 
all makes of 
cars, light 
buses, and 
light trucks. 
Assortment 
consists of 
one straight 
mandrel, ten 
adapters, 
and eight 
taper man- 
drels. See 
page 132. 
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SELF-CENTERING STRAIGHT MANDRELS FOR FRONT WHE 





The self-centering straight m 
drel will take care of all f@ 
wheels and all three-quarter and f 
floating rear wheels (mounted 
ball or roller bearings). The m 
drel is fitted with adjustable coll 
allowing wheels of all widths to 
mounted. The 
threaded nut presses 
the bearing adapters 
against the bearing 
cups of the hub, 
making it line up ac- 
curately. 





aces and Universal Bearing Adapters 





Timken 

A front wheel with Timken roller races, 
mounted on the mandrel fitted with universal 
bearing adapters, between centers in the lathe 
ready for testing or machining. 


SELF-CENTERING TAPER MANDRELS FOR REAR WHEELS 


Universal Be 
Adapters 





The self-centering taper mand 
illustrated above, is used for mou 
ing semi-floating rear whee 
(mounted on a taper) between 
ters in the lathe for testing, tr 
or machining brake drums 
wheels. The mandrel fits the taj 
hole in the hub, as illustrated at I 
the same as the axle of the car, 
when the wheel is fitted on the ta 
of the mandrel it will be concent 
with the axis of the wheel hub. 





Set up of a rear wheel fitted with a taper 
mandrel, mounted between centers in the 
lathe for testing and machining. 
MOUNTING DRUMS OF CARS WITH HUB AND AXLE INTEGR, 
g = : = The hub of the a 
with brake drum attach 
is bolted to an Adapt 
Plate (shown in illust 
tion at left) which has b 
holes drilled in it cor 
sponding to those in t 
wheel. The end of t 
Adapter Plate is center 
in the lathe chuck with t 
opposite end of the @ 
shaft centered in the t 
stock of the lathe. 






Brake Drum with Hub and Axle Integral Mounted 
in Lathe Using Adapter Plate 
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A FEW PRACTICAL AUTO SERVICE JOBS DONE IN LATHE 
See page 151 for Manuals on Automotive Work 


Armature Servicing in the 
Lathe 


Machining the commutator 
of an armature true and un- 
dercutting the mica are two 
of the commonest jobs in auto 
electrical work most practically 
handled in the lathe. Set-up 
for these jobs is shown at left. 






Servicing Valves in the Lathe 

Illustration at right shows a | : 
valve being ground in lathe. | 
Other valve jobs done in the 
lathe include: Truing valve 
tappet face and rocker arm 
face; making valve guide bush- 
ings and valve seat replacement 
rings, etc. 


Boring Rebabbitted Connecting 
Rods 

The lathe equipped with the 
attachment shown at left is the 
most practical machine for bor- 
ing rebabbitted connecting rods. 
Rods of all sizes can be tested 
for alignment, rebored, faced 
and finish trimmed. 





Servicing Pistons in the Lathe 


Semi-machined pistons can 
be rough and finish turned in 
the lathe by using the set-up 
shown at right. The lathe can 
also be used for grinding pis- 
tons, for reaming piston pin 
holes and bevelling piston 
skirts, 
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THE SINGLE BACK-GEARED HEADSTOCK 


The illustra- 
tion at the left 
shows a four- 
step cone head- 
stock equipped 
with a single 
back-gear. This 
headstock is 
considered more 
practical for 
general ma- 
chine work 
than the dou- 
ble back-geared 
type because 
the smallest 
step of the spin- 
dle cone is used 
a great deal on 

Single Back-Geared Headstock, Gear Guards Removed light work 

where high 

speed is necessary. In some shops the smallest step of the spindle 

cone is used almost as much as the other three steps combined, espe- 

cially on the smaller size lathes. The single back-gearing develops 

low speed and great power. The direct belt drive develops high speed 
and minimum power. 





OENTERS, DRILL PADS, AND ARBORS 


The illustrations show a number of accessories which are very use 
ful for various classes of lathe work. These parts are machined and 
fitted to both head and tail spindles of the various size lathes. 





THE DOUBLE BACK-GEARED HEADSTOCK 


The _ illustra- 
tion at the left 
Shows a double 
back - geared 
headstock 
equipped with a 
three-step cone. 
The fourth or 
smallest step of 
the spindle cone, 
shown on the 
single back- 
geared headstock 
above, is omitted 
to make room 
for the double 
back-gear. 

Contrary to 
popular opinion, 
the double back- 

Double Back-Geared Headstock, Gear Guards Removed gear does not 

double the max- 
imum power of the lathe; it gives three additional back-gear speeds 
of intermediate power, between the single back-gear drive and the 
direct belt drive. 





Drill Pad Screw Center 


D 


(f= 


Fig. 32 





Pipe Centers 


The drawing shows a practical pipe center for the engine lathe. 
The taper shank ‘‘A”’ fits into the head-spindle and tail-stock spindle. 
The conical discs “‘B,” ‘‘C’”’ and ‘‘D” fit loosely and revolve on taper 


shank ‘‘A.” 
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Testing Headstock Spindle with Test Bar and Test Indicator 


THE ACCURACY OF A SCREW CUTTING LATHE 


In manufacturing the back geared screw cutting lathe the accu- 
racy of the different parts is given the most careful attention. The 
methods of insuring accuracy and a few of the accuracy tests are 
illustrated and described on the following four pages. 

The illustration above shows the method of testing the head stock: 
spindle of a lathe to see that the taper of the spindle runs true and tha 
the axis of the spindle is parallel to the ways of the lathe. 

The test bar is made of steel and ranges from 12” to 18” long, 
depending on the size of the lathe. It is machined between centers 
and ground on the taper shank and also on the two larger diameters 
as shown above. An Indicator placed on this bar as shown in the cut 
can detect an error of one ten-thousandth of an inch. 





DIAL TEST INDICATOR 


The illustration shows the 
Dial Test Indicator which is 
fastened in the lathe tool post. 
The face of the dial is so 
graduated that it will record 
an error of one ten-thousandth 
of an inch. 









Finish Boring Headstock Spindle Bearings 


In testing a lathe for accuracy even 
when the lathe is being assembled it is 
necessary that it be leveled carefully, 
and that the weight of the lathe is dis- 
tributed equally on the four legs, and 
that each leg sets firmly on the floor. 








a 
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nment of Headstock Spindle, 


Test 1.—Testing Pac 
in Vertical Plane 


Test 7.—Micrometer Test of Headstock Spindle 
Alignment 





Test 8.—Micrometer Test of Headstock and Tail- 


Test 2.—Testing Alignment of Headstock Spindle, stock Spindle Alignment 


in Horizontal Plane 






Test 9.—Micrometer Test of Headstock and Tall- 
stock Spindle Alignment. ‘Crailstock * 
Spindle Extended) 

i---- -- Convex 
1----Concave 





Test 3.—Testing Alignment of Tailst 
with Headstock Spindle, In Boog Al 





Test 4.—Testing Alignment of Tailstock S 
with Headstock Spindle, in Horizontal Puss” 


Test 10.—Saddle_Cross Slide Indicator Test on 
Face Plate Cut 


Test 5.—Testing Alignment of Tailstock Spi 
with Headstock Spirdle, in Vertical pie 
(Tailstock Spindle Extended) 





Test 6 is similar to test 5 but in 
Horizontal Plane 


Tests (f and 12.—Testing Accuracy of Chuck 
Jaws on Diameter and Face 


Maximum Error Allowed on Above Tests is .001”. Chuck 
Chuck Manufacturers’ Limits, 003”. iia Dit 
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Cer (CO) 


FACTORY TEST CARD FACTORY TEST CARD 
Lathe Tested Under Own Power At Correct TESTS 


Spindle Speed. UNDERNEATH MOTOR DRIVE TESTS| 
Alignment of Spindle Belts ; 


Alignment of “V" Belts wo 
Adjustment of Spindle & “V” Belts 
Type of Belt Used 
Type of Lacing 
MOTOR TESTS 
Noise Test 
Power Test ... 
Heating Test 
Position of Motor i 
INDEPENDENT CHUCK TEST 
Jaws true on face ...... 
Outside diameter true. 
UNIVERSAL CHUCK TEST 
Jaws true on face ..... 
Jaws true on diameter 
Outside diameter true .. 
Extra Jaws (3) ......-. 
COMBINATION CHUCK TEST 
Jaws true on face ....... 
Jaws true on diameter .. 
Outside diameter true 
Drill Chuck Test 














































Size of Lath 

‘Type of Lathe.§ 

Type of Drive 
TESTS 


HEADSTOCK SPINDLE 
Outer end of 12” Test Bar runs true... 
12” Test Bar parallel with Lathe Bed 








TAILSTOCK SPINDLE 
Parallel with Lathe Bed. 

CENTERS. 
Alignment. ... 

FACE PLATE 










LEAD SCREW 
Final Lead Test ........ 













Bearing on cross slide... 
Bearing on Lathe Bed.. 
COMPOUND REST 
Bearing on Swivel .. 
Bearing on Top Slid 
COUNTERSHAFT 
Clutch Test ......... 
CHATTER TESTS 
Large Face Plate Test 
Chuck Test, light cut . 
Chuck Test, heavy cut 
TESTS FOR NOISE 
Back Gears 





Primary Gears 
Gear Box .... 
Quiet Operation of Entire Lathe .. 


ASSEMBLED BY. $ 
GENERAL INSPECTION.. 
Form 281 (Over) 


Front of Test Card Back of Test Card 
























Cross Feed Gear No. <a 
Rack Pinion Gear No. .. 
SOUTH BEND LATHE WORKS 
South Bend, Ind., U. S. A. 













FACTORY TEST CARD OF FINISHED LATHE i4 


The Factory Test Card illustrated above shows a record of some 
of the principal tests that are made on each back-geared screw cut- 
ting precision lathe. A few of these tests are shown on pages 136 
and 137. 


The final major tests, as indicated on the Factory Test Card 
above, are made just before the lathe leaves the factory. A com- 
plete record of these tests is kept on file in the office of the manu- 
facturer for future reference. 








ACCURACY TESTS OF LATHE INSURE PRECISION 
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FITTING THE BRONZE 
SPINDLE BEARINGS 


The Bronze Bearings for 
the spindle are machined 
all over and are hand fit- 
ted to the housings of the 
headstock. The spindle 
being finished ground, is 
placed in the bronze bear- 
ings and turned by hand. 
The prussian blue on the 
spindle will’ mark the 
high points of the bronze 
bearings for hand scrap- 
ing. The scraping of 
these bearings to a per- 
fect fit requires great skill. 



































HAND SCRAPING THE WAYS OF A 
LATHE BED 


After a lathe bed has been machined it is 
thoroughly seasoned, then finish planed. 
Extreme accuracy is obtained by scraping 
the ways by hand, so all South Bend Lathe 
Beds are hand finished and frosted by 
master craftsmen preparatory to the fitting 
of the carriage, headstock and tailstock. 























HAND SCRAPING ON 
MACHINE PARTS 


The accuracy and precision 
of a fine piece of machinery 
depends upon the fit of the 
bearings. Sliding surfaces 
must be hand scraped and also 
the important cylindrical 








Each lathe during the process of manufacturing and assembling: 
undergoes sixty-four important accuracy tests with precision instru- 
ments. For example: When boring headstock bearings, every alter- 
nate headstock is tested as it comes from the boring machine to see 
that it is bored accurately. Similar tests are made on the tailstock, 
carriage, saddle, etc. 

















bearings. 


The surface plate, shown in the illustration, is used in the build- 
ing of fine machinery to test plane surfaces while hand scraping. Two 
surface plates are necessary so that they may be tested together occa- 


sionally and the surface kept perfectly true and flat. 



























140 


SoutH Benp LatHE WoRKS 















eee MELEE 
S SSN RIN 










DIL Vitti ty Tm % 


Principal Parts of Headstock and Tailstock on a Back Geared 
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Cross Section of a Lathe Tailstock 
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0 Graduated Tailstock 
Spindle 





Screw Cutting Lathe 


A-—Steel Stud Gear 

B—Extra Long Reverse Shaft 
C—Quick Acting Reverse. 
D—Hole Through Headstock Spindle 
E—Take-up Nut for End Play 
F—Bronze Spindle Bearings 


G—Hardened, Ground Steel Thrust Collar 


H—Balanced Cone Pulley 
I—Wrenchless Bull Gear Clamp 





The illustration shows a 
section of the lead screw for 
the Lathe. These lead screws 
are made of a special steel, 
have a coarse pitch Acme 
thread and are cut with preci- 
sion accuracy, on a_ special 
machine equipped with a mas- 
ter lead screw which insures 
accuracy. 


All Gears Steel 


J—Phosphor Bronze Bearings 
K—Improved Tail Spindle Lock 
L—Steel Tailstock Spindle : 
M—Acme Thread Tailstock Screw 
N—Set-over for Taper Turning 
O—Tailstock Top Accurately Hand Scrap ; 
to Base 
P—Tailstock Base Hand Scraped to Bed 
Q—Special Carbon Steel Hollow Spindle 
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Section of Lead Screw Used on the 1. 
Lathe. Actual ae aa Inches in Diam., 
6 
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PRISMATIC “V” WAYS OF THE LATHE BED 

1 2 3 4 

The modern Back Geared 
Screw Cutting Precision 
Lathe is fitted with three 
Prismatic ‘‘V”’ ways, as illus- 
trated in the cut herewith. 
This is a photograph of the 
end view of a lathe bed, 
showing the ‘‘V”’ ways. From 
right to left, numbers 1, 3 
and 4 are Prismatic ‘‘V” 
ways. Number 2 is a Flat 
way. The headstock and 
tailstock of the lathe are 
aligned on the bed by the 
number 8 Prismatic ‘“V” 
way, and supported by the 
Flat way. The carriage is 
aligned by the two outer ‘‘V” 
ways, Nos. 1 and 4, which 
are parallel with No. 3. 





End View of Lathe Bed Showing 
Prismatic *‘V” Ways 


BED CONSTRUCTION 


The section of the bed illustrated above shows one of the many 
connecting cross box ribs that will be found throughout the bed at 
intervals of from 16 inches to 24 inches, depending on the size and 
length of the bed. These box ribs are to strengthen the bed, A number 
of them are cast in at short intervals throughout the bed. 

The lathe bed is of cast iron containing about 50 per cent steel. 
As the bed comes from the foundry it is rough machined and then set 
aside and thoroughly seasoned. Then the bed is finish machined, hand 
seraped and assembled with the proper units. 


SERIAL NUMBER OF LATHE 

Each bed is marked with a serial number. (See above.) This 
number will be found on the tailstock end of the bed between the 
number 1 “V’” way and the Flat way. Should repairs or attachments 
be required for the lathe, even though years after its purchase, the 
correct repair parts or attachments can be obtained by mentioning 
the serial number and the size and type of lathe on which they are 
to be used. 


KEEP THE LEAD SCREW CLEAN 


All dirt and dust should be removed from the Lead Screw at least 
once a month. A good way to do this is to take a stiff brush, dip it 
in gasoline and brush the Lead Screw while it is slowly revolving. 
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THE MANUFACTURING PLANT IN THE SMALL TOWN basi oe 
) JOORPM, | i L“PULLEY FOR Bui 
Brings New Business to the Community and Permits Training -_ ANMOURESHATCMLRE PROM ATOSFEETE. | \ i lla ok 
the Local Youths Along Mechanical Lines Me : ; : 
. is yar . AA) BELTING . LINE~ SHAFT 
Many people in the rural communities are not familiar with man Wy LNESHART To cobnren-suuet 2° SPEED 250 80M. i. 
facturing nor do they realize that the small city or town is the ide ARROWS, QUNTER. Starr To, LATHE |” BULLEYS, OOD SPLIT RaW Face 
place to build up the manufacturing industry. However, there is (GCS) ff See Page how Tom az Reguime Fan oniviNa 
steady increase in the number of small manufacturing plants bein : avis ee pela 
developed in small communities. -—iof-+| swig or Gear cuazo—f* 
: : 4 i : 
Two major groups are largely responsible for extending manufactur oY Ke |. 
ing to all parts of the country. The first group is the inventive geni ; | q hue esc | 
the man with an idea who starts manufacturing his product in his ow 7” 4 Fi “\REQUIRED FoR OPERATOR ue _ 


locality if he lives in a small community. If he is a city worker h 
goes to the small community because of the better conditions unde s noun euunos 
which to start a new business. 7 LATHES BUILTIN THE FoLLowing sizes” 


The second group is the large manufacturing organization that 
“farming out” a portion of its work to small efficient shops and plants. 
Many small shops and plants have been started expressly to handl i) 3 Z 
this “farmed out’? work and have found it a very successful venture. roa Pag pise tet sek | 

Several of the large manufacturers are sending out their sma — 
mechanical units to be manufactured in these small community indus TOO A ONS CAEET ON FLAN 





tries. Many have built their own plants in small cities and towns Nazosnoz? BENCH LATHES 
The quality of the work turned out by the workmen is equal if no ; SOUTH BEND LATHE works |. | 
superior to that produced in the large industrial centers. Living cost r SOUTH BEND IND. 


are cheaper, therefore wages and salaries can be lower. There is bette (ies Tt 
feeling among the employees and employer. ~ ’ 


New manufacturing organizations of both types locate in small 
towns and small cities for several other reasons. Many of the young 
men of the small communities are above the average in intelligence 
and quickly become skilled workmen. Building costs are usually a 
lower, therefore modern, well lighted buildings are usually constructed. ; oe 
Taxes are lower because appraised valuations are low. The communi- FLOR tea. FOR 
ties are proud of their new industries and try to keep them. 1646 NEW MODEL | 


In the past the small center could not support industry because of a 
lack of electric power and limited transportation. Today the power 
companies have extended their power lines until nearly every town and : i 7 oy. 
hamlet has twenty-four hour service on both electric lighting and power : ae era Tw eniacemeniy 
lines. Good roads and modern automobiles and trucks have shortened : i : : 
the distances by at least 50% and have provided cheap transportation. 


As a result of these conditions the community having its own indus- 
try has steady payrolls that increase the general prosperity of the com- 
munity, and every one living there benefits. The young men and young 
women can secure good paying jobs at home, live a more enjoyable life 
and still have all the advantages of the large community. 


The local schools in the community are a great help to these small 

















manufacturing plants, because they are providing trained young men : of al : —= WE es cee 
and women who can do the work in these plants. It is definitely true as | sof 4 | a GS —— 
that the smokestack follows the mechanic. Where trained men are : 7 Wee [eog|py sours sexo UE, Ser ¢ 
available industry is usually successful. Ford went to Detroit and it He at OS See 


became the center of the automobile industry. Scores of manufactur- 





ing centers owe their existence to the enterprise of some mechanic or 
groups of mechanically trained men. 


Schools in towns of 1500 and 2000 population are establishing 
vocational training where the young men can learn the fundamentals of 
electricity, motor mechanics, machine work, mechanical drawing, pat- 
ternmaking etc., while the girls study typewriting, stenography, sew- 
ing, domestic science, bookkeeping, and other practical subjects. 


FOUNDATION PLAN FOR LATHES 
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INFORMATION ON STEELS 


In order that the apprentice in the machine shop can select 
correct kind of steel for his work, the names and grades of § 
that are most used are explained below. 


All steel is made from iron. Iron is produced in a blast fur 
from iron ore by heating with coke and limestone. During the 
cess, nearly pure iron separates from the slag and impurities 
is ready for the addition of carbon to form steel, either in a Besse 
or open hearth furnace. 


The process of making steel is that of heating to combine 
molten iron with carbon. This is carbon steel. Low carbon § 
has a small amount of carbon combined with the iron. High car 
steel has a larger amount of carbon combined with the iron, m 
ing it a superior quality steel. 


There are two principal kinds of steel—-Bessemer and open hea 
Bessemer steel is produced in a Bessemer furnace in which air 
forced through the molten mass while the steel is being melted. O 
hearth steel is melted in an open hearth furnace where the air pas 
over the surface of the molten metal. 


Bessemer Steel is free cutting and easy to machine but is 
satisfactory for heat treating and case carburizing. It is used p 
cipally for turned and threaded parts and screw machine products 


Open Hearth Steel is used for making parts requiring stren 
rigidity and long wearing qualities, and when heat treating is 
quired for such parts as spindles, gears and other parts for mach 
tools. It is also used for railroad rails, sheets for automobile 
ies, structural steel for buildings and bridges, also for plates, bi 
and bands. Practically all commercial steels are produced in 
open hearth furnace. 


Hot Rolled Steel includes any grade as it is hot rolled in its fi 
commercial shape, such as rounds, squares, flats, etc. It may be l 
carbon, high carbon, alloy, etc., Bessemer or open hearth. 


Cold Rolled Steel is produced by re-rolling or re-drawing hot roll 
bars, and does not indicate any particular grade. The cold rolled 
cold drawn process gives the steel a smooth surface and improv 
its physical properties. Small size rods are cold finished by dra 
ing through dies and larger sizes such as bars, etc., are passed ¢ 
through rolls. Cold rolled steel can be either Bessemer or opi 
hearth steel. 


Alloy Steel is made by combining steel with other metals for 
creased strength, toughness, ductility or heat treating qualities. T 
most common metals alloyed with steel are nickel, chromium, ma 
ganese, vanadium and tungsten. All alloy steels are open hearth. 


Crucible Steel or tool steel is used for taps, dies, cutting to 
for the lathe, shaper, planer, etc. This steel is more expensive 
manufacture, is of high quality and it can be tempered and ha 
ened by the many heat treating and hardening processes. 


High Speed Steel is a tool steel. In commercial form, the bar 
hardened. The bar may be cut in small pieces from two to thr 
inches in length, for use as tool bits. These are ground to the desir 
form and used in tool holders for machining work in the lathe 
planer. High Speed Cutter Bits are usually a chrome vanadi 
alloy steel. 
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DON’TS FOR MACHINISTS 
From ‘‘Machinery” 


Don’t run a lathe with the belt too loose. 

Don’t run the point of your lathe tool into the mandrel. 

Don’t rap the chips out of your file on the lathe shears. 

Don’t set a lathe tool below the center for external work. 

Don’t start up a lathe without seeing that the tail stock spindle is 
locked. 

Don’t put an arbor or shaft on lathe centers without lubricant on them. 

Don’t leave too much stock on a piece of work to take off with the 
finishing cut. 

Don’t try a steel gauge or an expensive caliper on a shaft while it is 
running. 

Don’t put a mandrel into a newly bored hole without a lubricant of 
some kind on it. 

Don’t put a piece of work on centers unless you know that the internal 
centers are clean. 

Don’t try to straighten a shaft on lathe centers, and expect that the 
centers will run true afterwards. 

Don’t put a piece of work on lathe centers unless you know that all 
your centers are at the same angles. 

Don’t take a lathe center out of its socket without having a witness 
mark on it, and put it back again according to the mark. 

Don’t start polishing a shaft on lathe centers without having it loose 
enough to allow for the expansion by heat from the polishing process. 

Don’t run your lathe tool into the faceplate. 

Don’t try to knurl a piece of work without oiling it. 

Don’t run a lathe an instant after the center begins to squeal. 

Don’t forget to oil your machine every morning; it works better. 

Don’t forget that a fairly good center-punch may be made from a piece 
of round file. : y 

Don’t forget that a surface polished with oil will keep clean much 
longer than one polished dry. 

Don’t start to turn up a job on lathe centers unless you know that the 
centers are both in line with the ways. 

Don’t cross your belt laces on the side next the pulley, for that makes 
them cut themselves in two. 

Don’t try to cut threads on steel or wrought iron dry; use lard oil or 
a cutting compound. 

Don’t run a chuck or faceplate up to the shoulder suddenly; it strains 
the spindle and threads and makes removal difficult. 

Don’t screw a tool post screw any tighter than is absolutely necessary; 
many mechanics have a false idea as to how tight a lathe tool 
should be to do its work. 

To drive the center out of head spindle use a rod and drive through 
the hole in spindle. 

When putting a lathe chuck on the head spindle, always remove the 
center. 

When the center is removed from the head spindle of the lathe, always 
put a piece of rag in spindle hole to prevent any dirt from collecting. 
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USE LEATHER BELT ON A LATHE 


Leather belts are more practical for a lathe than canvas or rubb 
belts. They are more efficient, last longer, give better service 
permit the lathe to do finer and more accurate work, 

The smooth side of the leather belt should be next to the pulle y 
For a lathe 13” swing or larger, a double ply leather belt is prefer 
to the single ply. When cutting the end of the belt use a steel squa 
for marking so that you will get an even and straight cut. Punch th 
lace holes in alignment so that each hole will carry its proportion 
the total load. 

A belt should not be put on too tightly. All that is needed is enougl 
power to grip the pulleys. When a leather belt is in use do not perm 
the edges of the belt to rub on any surface. If the pulleys are out o 
line see that they are adjusted properly. If a belt has a tendency t 
come off from the pulley there is something wrong. Find out what th 
trouble is and remedy it. Do not try to hold it on the pulley with 
wooden brace or guard. 

A belt should not be allowed to come in contact with mineral oil 
because it tends to heat and crack the belt, and permits slippage. If 
belt becomes somewhat dry it should be oiled with neatsfoot oil 


[See Page 16] 


RULES RELATIVE TO THE CIRCLE AND SPHERE 

; te find the circumference of a circle, multiply the diameter by 
stint find the diameter of a circle, multiply the circumference by 
PPP find the area of a circle, multiply the square of the diameter by 

To find the surface of a ball (sphere), multiply the square of the 
diameter by 3.1416. 

To find the side of an equal square, multiply the diameter by .8862. 

To find the cubical content (volume) in a ball, multiply the cube 
of the diameter by .5236. 

The radius of a circle X 6.283185 — circumference. 

The square of the diameter of a circle X .7854 — the area. 

The square of tue circumference of a circle X .07958 — the area. 

Circumference of a circle X one-fourth its diameter — the area. 

The circumference of a circle X .159155 — the radius. 

The square root of the area of a circle X .56419 — the radius. 

The square root of the area of a circle X 1.12838 — the diameter. 


A gallon of water (U. S. Standard) weighs 84% pounds and contains 
231 cubic inches. A cubic foot of water contains 7% gallons, 1728 
cubic inches, and weighs 62% pounds at a temperature of about 39 
degrees Fahrenheit. The weight changes slightly above and below this 
temperature. 

To find the pressure in pounds per square inch of a column of 
water, multiply the height of the column in feet by .433. 

Steam rising from water at its boiling point (212 degrees F.) has a 
pressure equal to that of the atmosphere at sea level (14.7 pounds per 
square inch). 

Doubling the diameter of a pipe increases its capacity four times, 
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TABLE OF DECIMAL EQUIVALENTS 
dy .015625 34 = .843875 Ho... 6875 
ss = .03125 a}—= .859375 $$—= .7038125 
dr .046875 ea are 375 $i = .71875 
Ye .0625 i= .890625 4i= .734875 
fi— .078125 $8 = .40625 
fy = .09875 é$— .421875 
"t= 109375 Ng iets des 4375 
eae © P= 1453125 
f= .140625 Be aeack 
fe = .15625 UE are 
= Mts eas Vin aes 5 
utes a ete 43— .515625 
fe ey .1875 1y — 53125 
42=— .2038125 32 Be ne 
Bi— .546875 
dy = .21875 P 5625 
A= .234375 a aS er 
§J= .578125 ‘ 
Me CEP kas 25 43 = .59375 : : 921875 
gi= .265625 22— (609375 a eae .9375 
fr = .28125 Pe 625 §t—= .953125 
ji .296875 t4—= .640625 gh = .96875 
Sristencte-< .8125 ah = .65625 $= .984375 
gi .328125 43—= .671875 1......... 1. 
TABLE OF METRIC LINEAR MEASURE 
10 Millimeters —1 Centimeter 1 Centimeter=— .3937 inch 
10 Centimeters=1 Decimeter 1 Decimeter = 3.9387 inches 
10 Decimeters =1 Meter 1 Meter =39.37 inches 





METRIC AND ENGLISH LINEAR MEASURE 
The measuring rule herewith is graduated, one edge in the Metric 
system and the other edge in the English system. This shows at a 
glance the comparison of the fractions of the Metric and English units, 
the meter and the inch. 


Equivalents of Millimeters in Decimals of Inches 


to mm=.00394” 8 mm=.31496” 18 mm= .70866” 
¥% mm=.00787” 9 mm=.35433” 19 mm= .74803” 
% mm=.01969” 10 mm=.39370” 20 mm=— .78740” 
1 mm=.03937” 11 mm=.43307” 21 mm= .82677” 
2 mm=.07874” 12 mm=.47244” 22 mm= .86614” 
3 mm=.11811” 13 mm=.51181” 23 mm= .90551” 
4 mm=.15748” 14 mm=.55118” 24 mm= .94488” 
5 mm=.19685” 15 mm=.59055” 25 mm= .98425” 
6 mm=.23622” 16 mm=.62992” 26 mm=1.02362” 
7 mm=.27559” 17 mm=.66929” 
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INFORMATION ON GEARS 


Diameter, when applied to gears, is always understood to mean 
pitch diameter. 


Diametral Pitch is the number of teeth to each inch of the pit 
diameter. 


Example: If a gear has 40 teeth and the pitch diameter is 4 inch 
there are 10 teeth to each inch of the pitch diameter and the diametr 
pitch is 10, or in other words, the gear is 10 diametral pitch. 


Number of Teeth required, pitch diameter and diametral pitch giv 
Multiply the pitch diameter by the diametral pitch. 


Example: If the diameter of the pitch circle is 10 inches and t 
diametral pitch is 4, multiply 10 by 4 and the product, 40, will be t 
number of teeth in the gear. 


Number of Teeth required, outside diameter and diametral pitch give 
Multiply the outside diameter by the diametral pitch and subtract 


Example: If the whole diameter is 10% and the diametral pit 
is 4, multiply 104% by 4 and the product, 42, less 2, or 40, is the nu 
ber of teeth. 


Pitch Diameter required, number of teeth and diametral pitch give 
Divide the number of teeth by the diametral pitch. 


Example: If the number of teeth is 40 and the diametral pite 
is 4, divide 40 by 4, and the quotient, 10, is the pitch diameter. 


Outside Diameter or size of gear blank required, number of teeth and 
diametral pitch given. Add 2 to the number of teeth and divide 


by the diametral pitch. /| 


Example: If the number of teeth is 40 and the diametral pitch is 
4, add 2 to the 40, making 42, and divide by 4; the quotient, 10%, is 
the whole diameter of gear or blank. ) 


Distance Between Centers of two gears required. Add the number of © 
teeth together and divide one-half the sum by the diametral pitch. 


Example: If the two gears have 50 and 30 teeth respectively, and 


are 5 pitch, add 50 and 30, making 80, divide by 2, and then divide the © 
quotient, 40, by the diametral pitch, 5, and the result, 8 inches, is the 
center distance. 


At Left.—Illustration shows outside diam- — 
eter and pitch diameter of gear teeth. 







Below.—Names of Gear Tooth Parts. 





J——oursioe DIAMETER 
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Fave end lenght pot hee point 


Blue Print and Job Sheet for Project No. 13, “1” Bolt and Nut” 
(Blue Print 12”x18”—Job Sheet 814”x14”) 


SOUTH BEND MACHINE SHOP COURSE 


As a service to instructors, apprentices and students, there was 
developed, eleven years ago, the South Bend Machine Shop Course, 
now consisting of 56 practical projects. This course aims to aid in 
teaching the fundamentals of modern machine shop practice. The 
instruction material, consisting of blue prints and job sheets, is ar- 
ranged so that the apprentice or student will become familiar with 
the best methods employed in modern industrial plants. 


Blue prints, size 12”x18”, furnished with each project, show work- 
ing details, dimensions of various parts, and assembly drawings. Job 
sheets, size 814”x14”, explain the procedure for doing the work. A 
nominal charge is made for these projects to cover the cost of hand- 
ling and mailing. The full list of projects available is given in Bul- 
letin No. 55, described on page 157. 


_ Partial List of Projects in the South Bend Machine Shop Course 























Project No. of Noa! Price 
. Name of Project Prints | Sheets | Postpaid 
1 IGE (Set. occ Mek Mates SERA bins iced wba hudtecbibidesaserata ea 1 2 $0.35 
2 |Center Punch and Drift Punch..............0eee eee 1 2 35 
Beg) Sueranes «ES Dacron Mideh ote Mite nati la hovers sales to icant ty ar'e Gielen at ales 1 2 35 
9 |Crotch Center for Lathes............... 0. cee wees 1 2 35 

12 |Spur Center, for Wood Turning................-008- 1 3 45 
13 12 Molt aA Nigtes 3, o sdeccat boeoa Neha dors Siead Sys. pak ls Sab ere ee 1 4 55 
Tee Wocrewariver; Steel S64 epi 6 ive se ais eae a baaneee 1 4 55 
7) GRAS ENT ee 1 6 .75 
Gey iNaohinista’ Cleamtipy sign i.e e's bd spies ee Seen cae ee wea 1 4 55 
21 Belt: Centering Punches: Pais. oo Testis base eeaeee i 4 55 
24 iMachinist Hammer Kit .......... 0.00000 cece eee 1 4 55 
36 |Machinist’s Surface Gauge.......... 2. cece eee ee eee 1 9 1.05 
39 |Small Bench Vise, 254” Jaws........:0. cece eeeeee 1 9 1.05 
42 |Mathinist. Jack Screw... 0... cc et eee cerns 1 4 55 
Bs Bilas BeBe DTI Press. ce aca vies e a ehieews eres soe ie we 6 15 2.40 
Be | Ort GOLe GrINGer ov e.c.siecs cb. oie oe HOG add bas eee 5 4 1.15 
BEY [EURO | LUIS oe 52 lade ies oe uted oo 8 she 8G Hie ie ee 11 17 3.35 
yy ely WN CAD A OAR: & Bt OR ee ee Sa re Information on request 
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PRINCIPAL PARTS OF LATHE 


3 
9 
R Les 
S-LEAO screw 
RACK 

("APRON HAND MHEEL 
Y APRON 

APRON CLUTCH 

{ CROSS FEED LEVER Knos 
Y* APRON RUT CAM 


M TAIL STOCK LEVER % LATHE BED 


Blue Print No. 175-C “Principal Parts of the Lathe” 


BLUE PRINTS AND WORKING DRAWINGS 

‘ Working drawings on many interesting and practical subjects hay 
what developed as another service to the apprentice and studen 
ese blue prints are similar to the one illustrated above and a 
available in the sizes indicated. All drawings conform to the la 

leet oce ee A nominal charge is made for the prints, 

er the cost of handling and mailing. Coin or stamps of { 

country accepted in payment. * ’ “7 

Price 





Partial List of Blue Prints and Working Drawings 



































No. Description Size, 
250 How to Bec Machi Ch aS -— Soa 
>w | ome a Machinist—Chart.................. | 12 x18 . 
heer Principal Parts of a Lathe—Quick Change Gear. . ..| 28 x40 oo 1 
ae Principal Parts of a Lathe—Quick Change Gear... .| 18 x24 15 
> = Principal Parts of a Lathe—Junior Bench Lathe. . 28 x40 25 
77 Decimal Equivalent Fractions of an Inch.......... 8 x12 10 ‘ 
263-B |Emery Wheels for Different Classes of Work........ 84x11 | 10 
be, Emery Wheels for Different Classes of Work.......... 12 x18 | 10 
64. Correct and Incorrect Method for Pointing Screw Driv- 
out OLE! etenes 25-8 § figue'e eh 80'S sa TN sie AG Oa8 8 2 Se areal 814x11 10 
Reamer Grinding—Table of Clearances.......... 12 x18 10 
269-B |Thread Cutting Standard Change Gear Assembly..... 12 x18 -10 
677 Morse Taper Dimension Chart.................. ) 11 x13 -10 
606 _|Chart Showing How to Lace a Belt................... 12 x18 10 | 
770 How to Level a Lathe..................5 tisllll.| 12 x18 110 7 
765 Practical Work Bench—Working Drawing . ‘| 12 x18 -10 
766 Practical Mechanical Drawing Table—Working Draw- | 
PORE 0! 9 ein tae 9:5 6 Ae gee GNI a ae steiR aie ow mein b SEO AMG ble Faust 12 x18 10 
672 Application of Lathe Tools...........0.0..20eeeeeeee 11 x14 10 
A-10 ow to Mount and Use a Milling Attachment on a | } 
SOUth Bend athe sit kos as oc ons Gewese obs Seo es 12 x18 -10 — 
og Assembly Drawing of Underneath Belt Motor Drive Unit.| 12 x18 -10 
i Assembly Drawing of Double Friction Countershaft....| 12 x18 10 
P-1 Drill Sizes by Letter and Number............0.e0c0ee 81x11 10 
SP-2 |Tap Drill Sizes, S.A-E. and U.S.S...1..122122! vt:| 84x11 110 
SP-3 |Tap Drill Sizes—Machine Screw Taps........ 81x11 -10 
SP-13 |Standard Set Screw Points.............000cceeeeueee 8x11 10 
SP-14 |Pitch Diameter of Screws............... 000... e lee, 8ipxl1l 10 
SP-15 [Standard Tolerances for Press Fit ........+..++-+---- 8¥x11 710 
SP-16 |Standard Tolerances for Running Fit ................ 8¥2x11 ‘10 
SP-19 Cross Section Symbols for Different Materials......... 8Yx11 -10 
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Blue Print and Job Instruction Sheet, Each, Size 81/2.”x11” 


SOUTH BEND AUTO SERVICE MANUALS 


As a service to those interested in learning the latest shop prac- 
tice in automotive maintenance work, there have been prepared eight 
Auto Service Manuals covering eight major jobs. Incorporated in 
these manuals is the accumulated experience of the mechanics and 
engineers working for more than ten years in the South Bend Lathe 


Works automotive service laboratory. 


Each manual consists of a number of blue prints and job sheets 
as listed below, size 81%4”x11”, bound in a heavy serviceable cover. 
The blue prints illustrate the various operations required for each 
job, step by step, and the job sheets give detailed instructions for 
handling each operation. A nominal charge is made to cover the 
cost of handling and mailing. 


Prices of South Bend Automotive Service Manuals 





























No. of | No. of | ‘Prices of 

mei of Name of Manual Blue Job comer 
anu Prints | Sheets Postpaid 
1 6|How to Grind Valves oi... i.e ct we eee 14 16 $1.00 
2 |How to Machine Armatures 6 10 1.00 
3  |How to Machine Flywheels 4 7 1.00 
4 |How to True Brake Drums 14 17 1.00 
5 |How to True Differential Cases.............-+.+--- 4 6 1.00 
6 |How to Bore Rebabbitted Connecting Rods....... 10 6 1.00 
7 |How to Make Bushings .:.........+-eeeeeeeeee | 4 6 1.00 
9 |How to Finish and Fit Pistons................+- 8 10 1.00 
110 |How to Grind and Sharpen Lathe Tool Cutter Bits. 5 7 1.00 
111 How to Grind and Sharpen Reamers of all Kinds. . 5 9 1.00 
112 |How to Grind Cylindrical Bushings, Shafts, etc.... 2 3 1.00 
182 |How to Drill and Tap Work in the Lathe......... 3 6 1.00 
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the lathe part. 
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types of South Bend Lathes. 
RS © 
| 2A S 
No. Name 
NI 1 Bed. 
= 3 Long Legs. 


4 Lead Screw Bracket, Front. 

5 Lead Screw Bracket, Rear. 

10 Head Stock. 

{1 Head Stock Cap, Large. 

\1A Head Stock Cap Shims, Large. 
12 Head Stock Cap, Small. 

124 Head Stock Cap Shims, Small. 


100 





70 82 84 75 74 


109 










105 


14 Spindle Cone. 
15 Bull Gear. 
16 Bull Gear Clamp. 
17 Cone Pinion. 
18 Quill Gear. 
719 Quill Sleeve. 
20 Quill Sleeve Pinion. 
21 Ecc. Shaft Bushing, Rear. 
21F Eee. Shaft Bushing, Front. 


102 




























J00 275 71 


101 


2 Bronze Box, Large. 
3 Bronze Box, Small. 
4 Back Gear Lever. 
5 Spindle Take-up Nut. 
5A Spindle Take-up Nut Screw. 
7 Reverse Twin Gears (2). 
28 Reverse Gear. 
29 Stud Gear. 
30 Spindle Reverse Gear. 
3 Change Gear Bracket. 
ia : 32. Change Gear. 
33 Change Gear Idler. 


148 14| |'49 1 22 41 250 90 60 260 20154 50 $2 53 


103 104 





104, 





106 
695. 24 12 


35 Change Gear Collar on L. S. 
3 Compound Idler Gear, Large. 
37 Compound Idler Gear, Small. 
38 Bushing for Comp. Idler Gear. 
39 Thrust Collar on Lead Screw. 
40 Large Face Plate. 
41 Small Face Plate. 
- 42 Turning Gear. 
43 Change Gear Wrench. 
50 Tail Stock Top. 
51 Tail Stock Base. 
52 Tail Stock Nut. 
53 Tail Stock Hand Wheel. 
54 Tail Stock Binding Lever. 
55 Tail Stock Wrench. 
56 Tail Stock Clamp Plate. 
57 Name Plate. 
58 Saddle Felt Retainer. 
59 Saddle Felt. 
Saddle. 





13 Head Stock Clamp Plate, Rear. 


34 Bushing for Change Gear Idler. 


THE NAME OF EACH PART OF A LATHE AND 
THE NUMBER IT IS KNOWN BY 


The number and the name of the principal parts of the lathe are 
tabulated on this and the following page. To find the name of the 
part of the lathe, locate on the drawing the part you wish and its 
humber, then locate on the tabulation this number and the name of 


These parts that are numbered and indicated apply to all sizes and 


Name 
Saddle Gib. 
Saddle Lock. 
Cross Feed Bushing. 
Cross Feed Gra. Collar. 
Cross Feed Nut. 
Cross Feed Nut Shoulder Screw. 
Thread Cutting Stop. 
Apron. 
Apron Hand Wheel. 
Lead Screw Half Nut. 
Lead Screw Half Nut Gib (2). 
Nut Cam. 
Nut Cam Washer. 
Rack Pinion Gear. 
Apron Worm Wheel. 
Apron Clutch Sleeve Bushing. 
Apron Worm Bracket. 
Apron Clutch Sleeve. 
Apron Clutch. 
Apron Clutch Knob. 
Apron C. F. Lever. 
Apron C. F. Lever Knob. 
Apron C, F. Gear. 
Apron Idler Gear. 
Apron C. F. Pinion. 
Cross Feed Stud Washer. 
Hand Wheel Pinion Washer. 
Compound Rest Top. 
Compound Rest Swivel. 
Compound Rest Base. 
Worm Support Bracket. 
Compound Rest Bushing. 
Compound Rest Nut. 
Compound Rest Chip Guard. 
Apron Feed Lock. 
S. Friction Pulleys (2). 
. Friction Spiders (2). 
Friction Fingers (2). 
Cone. 
Cone Counterweight. 
Collars (4). 
Yoke Lever. 
. Boxes (2). 
. Hangers (2). 
. Shipper Nut. 
. S. Yoke Cone. 
Comp. Rest Graduated Collar. 
. S. Shifting Finger. 
C. S. Shifter Rod Collars 
Steady Rest Base. 
Steady Rest Top. 
Steady Rest Clamp. 
Steady Rest Jaws (3). 


aaaaaagaaaa 
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Name 


Change Gear Guard. 

Change Gear Guard Bracket. 
Quill Gear Guard. 

Bull Gear Guard. 

Quill Gear Guard, Lower. 
Quill Pinion Guard. 

Head Stock Spindle. 

Tail Stock Spindle. 

Back Gear Eccentric Shaft. 
Apron Worm. 

Apron Rack Pinion. 

Spindle Sleeve. 

T. Stock Binding Lever Screw. 
Spindle Thrust Collar. 

Apron Worm Collar. 

Tool Post Block. 

Carriage Lock Collar Screw. 
Compound Rest Swivel Bolts. 
C. G. Bracket Collar Screw. 
Reverse Collar Screw. 

Bull Gear Clamp Collar Screw. 
Apron Clutch Sleeve Hex. Nut. 
Compound Rest Swivel Stud. 
Steady Rest Lock Bolt. 

Auto. Cross Feed Lever Stud. 
Reverse Collar Screw Washer. 
Apron Clutch Sleeve Pinion. 
Compound Rest Base Gib. 
Chip Guard Studs (2). 
Automatic Apron Clutch Screw. 
Cross Feed Screw. 

Apron Hand Wheel Pinion. 
Tail Stock Screw. 

Reverse Shaft or Stud. 

Apron Rack Pinion Stud. 

Twin Gear Studs (2). 
Compound Rest Screw. 

Auto. Cross Feed Stud. 

Apron Half Nut Studs (2). 
Tool Post Screw. 

Apron Idler Gear Stud. 

Cam Cap Screw. 

Tail Stock Nut Washer. 
Reverse Shaft Nut. 

Apron Worm Wheel Washer. 
Apron Worm Key. 

Worm Bracket Pin. 

Hexagon Nut—T. S. Screw. 

C. S. Ball Point Set Screws (2). 
Fill. H’d. Se’s Apron to Sad- 


dle (4). 







Name 
Thread Cutting Stop Th 
Screw. 

Back Gear Lug Set Screw, 
Compound Idler Gear Bolt, 
T. S. Binding Plug, Upper, 
T. S. Binding Plug, Lower, 
Tool Post. 

Tool Post Ring. 

Tool Post Wedge. 

Tool Post Wrench. 
Compound Rest Wrench. 
Cc. S. Spider Set Screw Wr 
Compound Rest Top Gib. 
Comp. Rest Top-Gib Screw 
Comp. Rest Base-Gib Scré 
Centers (2). 
Cc. S. Shaft. 
Cc. S. Shipper Rod. 

Cc. S. Expansion Wedge. 

C. S. Shipper Nut Washer, 
Machine Handle Ap. H’d. W 
Machine Handle Apron Ca 
Machine Handle T. S. Whe 
Machine Handle Gear Gua 
Rack. 

Cross Feed Ball Crank. 
Compound Rest Handle. 

Tail Stock Set-Over Screws 
Tail Stock Clamp Bolt. 
Change Gear Guard Pin. 

Head Stock Oiler. 

Tail Stock Clamp Nut. 
Reverse Bracket Oiler. 

Q. C. G. Box Hub Oiler. 
Tailstock Spindle Key. 

Lead Screw Bracket Oiler. 
Apron Hand Wheel Oiler. 

Oil Hole Plug. 

Reverse Oil Tube. ; 
Q. C. G. Box Hub Oiler Tube, 
T. S. Oil Reservoir Plug. ‘ 
Hexagon Nut-Ap. C. F. Stud, 
Hexagon Nut-Ap. R. P. Stud, 
Hexagon Nut-C. F. Screw. 
Hexagon Nut-C. R. Screw. 
Lead Screw. 

Gear Box. 

Gear Box Tumbler. 

Top Lever of Gear Box. 
Reverse Bracket. 

Primary Gear Guard. 





PRINCIPAL PARTS OF COMPOUND REST 
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Exterior View of Machine Shop on Wheels with Lathe 








Pulled Out Ready for Work 


A MACHINE SHOP ON WHEELS 
The illustration above shows a portable machine shop mounted in 


a panel delivery body of a car. 


This type of shop is used where it is 


more practical and economical to move the shop to the work, than to 


move the work to the shop. 


The machine shop on wheels is used mostly as a maintenance unit 
in areas of scattered operation such as army expeditionary forces, air- 


port work, oil field work, ete. 


Many shop owners also have loaded 


their most needed tools on trucks and set out as traveling machine 





Interior View of Lathe Rolled into Truck 
Ready for Transport 





shops, alternating between North 
in summer and the South in win- 
ter doing contract and small job 
work as they travel. 

The mobile machine shop idea 
can be applied to any size truck. 
Some shops have other tools be- 
sides the lathe, including shaper, 
milling machine, drill press, ete. 

Power for the unit illustrated 
here is supplied by using one hun- 
dred feet of electric light cord 
plugged into the nearest outlet. 
For work remote from commercial 
power lines a small gasoline 
driven generator is the most prac- 
tical. 

Another method is to use a 
power take-off from the _ truck 
transmission. 
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BULLETINS FOR THE MACHINIST 


The Machinists’ Handbook No. 44 shows South Bend 
Lathes in the manufacturing plant, tool room, industrial 
laboratory and maintenance shop. Contains several pages 


9” TO 36” SOUTH BEND SCREW CUTTING LATH 
Principal Specifications of Countershaft Drive Types 
































































































































j " a, of valuable rules, formulas, etc. Sent free, postpaid. 
Swing Length Between Hole Thru |Swing Over} Width of | H.P. of Highway Shop Bulletin No. 202 contains 12 pages, 814"x 
Over Bed of Bed Centers Spindle | Carriage Belt Motor 11”, containing practical information for the highway shop 
4 mechanic. Shows methods being followed in highway 
| 9-inch “Workshop” Bench Lathes shops, ins maintenance and repair of road machinery and 
B : > z = = construction equipment. Sent free, postpaid. 
| 9% in. 3 it. 18 in. % in. 6% in. lin. “4 List of Users of South Bend Lathes, A booklet listing 
9% in. 3% ft. 24 in. % in. 6% in. lin. 4 the users of South Bend Lathes in your state is now avail- 
, 9% in. 4 ft. 30 in. % in. 6% in. 1 in. Ms ms | aetee This booklet lists the owners of South Bend Lathes 
7 Ss ee: e ce n your community, whose lathes you may see and exam- 
P| 9-inch ‘“‘Toolmaker” Lathes : os ore ine and from whom you can obtain an actual user’s opin- 
9% in. 3. ft. 18 in. % in. 5% in. lin. y GreMApWON sr, souMiaRNO IND, 1 ion of the lathe. Sent free, postpaid. 
, 9% in. 3% ft. 24 in. ¥ in, 5% in. 1in. Y, What Users Say About South Bend Lathes, No. 4-A, A 
} 9% in. 4 ft. 30 in. % in. 5% in. 1 in. % small, handy booklet that gives the comments of over three 
A Mechanical Reference Book pumred URerS. of pou Benet Lathes, giving, thet experi- 
= : : ces wil a es in operation in ne indus- 
i sem 9 inch Lathes—Junior, Quick Change and Standard Change Gear trial plant, tool room, laboratory, experimental, and re- 
} 914 in, Buc St: 16% in. % in. 636 in, 1% in. y% pair shops on all classes of lathe work. Sent free on request, 
| 9% in, 3% ft. 21% in, %4 in, 65g in. 1% in. % espe 
: 28 } : : Fake c | 
| i La | eee | Bee | RR RE |e Motor Mechanics) = BULLETINS FOR THE AUTO MECHANIC 
7 - bP ee OOKN O: Motor Mechanics’ Handbook No, 33 shows the latest 
ll-inch Lathes—Quick Change and Standard Change Gear : msthoda ri Drie aubemotive units on motor cars, 
1 ran 5 mi ays 1104 a uses an rucks, ent free, postpaid. 
ae . vA e 2 a ng th = eu 4 Valve Bulletin No. 1 shows the practical and modern 
11% in. 6 ft} Boi oane % in. 75% in. 1% in. i vy eripaiate Buliciin NoMMabiora’ comined xtaed so) 
1 ] : I : 0. shows complete servicing o 
11% in, 5% ft. 42 in. % in. 7% in, 1% in. *® armatures, including commutator truing, mica aderenits 
- : ting, etc. Sent free, postpaid. 
7 13-inch Lathes—Quick Change and Standard Change Gear —— Flywheel Bulletin No, 3 shows how to fit new starter 
13%4 in. 4 ft. 16 in. 1 in. 9in. 1% in. % es gears, true the flywheel clutch face. Sent free, postpzid. 
j 13% in. 5 ft. 28 in. Lin. 9 in. 1% in. Ys peep mpl) a biabatenely Brake Dram Ballepin 3 : me the latest and most 
in 6 ft. 40 wht: lin, ik, ra os accurate methods of servicing brake drums, hubs, etc. 
134 smh 7 ft. Bin in. Oi iit 4 Sent free, postpaid. 
4 faphigh nee Bullets No. 5 shows how to true differential 
4 Lathes—Oui h d anges for ting new ring gears. Sent free, postpaid. 
Wai = = at a en bee cor m— Connecting Rod Bulletin No. 6 shows the modern eco- 
. . in, in, ls ica yay i s 
154 in. | 7 fe | iin. | Tein | 10% fa. oi. 1 1625 a fen pete kt Mee eee 
15% in. 8° ft 104 in. 1% in. 105g in. 2 in. 1 1735 eh pore Bushing Bulletin No. 7 shows how to make bushin f 
15% in. 10 ft. 84% in. 1% in. 105 in. 2 in. i 1900 | A ae brass, bronze, steel, fibre, etc. Sent free, postpaid, eed 
; ne | Piston Bulletin No, 9 shows how to finish round pistons 
16-inch Lathes—Quick Change and Standard Change Gear ae and cam shaped pistons, Sent free, postpaid. 
ry ry . . > ——ae 
16% in. Bit. ro in. 4 in. ie in. 2% in. 1 1875 
16% in. 4 iit. 46 in. 13 in. 11% in. 2% in. 1 1955 BULLETI OR THE IN 
16% in. 8 ft. 58 in. 1% in. 11% in. 2% in. 1 2035 eek Sr RUCrOR 
16% in. 10 ft. 82 in. 1% in. 11% in. 2% in. 1 2195 Vocational Bulletin No. 55 as Illustrated at left should 
| 16% in. 12 «ft. 106 in. 1% in. 11% in. 2% in. 1 2355 tind Mog negea Of Mee SH a stunente and. ap- 
— } es. ntains practical layouts, illustrations of prac- 
18-inch Lathes—Quick Ch. : tical shops, etc. Sent free, postpaid. 
! bs sate 8-inc! 2 is Quic Chasg6 and Standard Change Gear _. Small General Shop Bulletin No. 50 contains informa- 
i 18% in. 8 ft. 53% in. ly in, 125 in. 21% in. 2 2640 tion of value to school officials in small communities. Out- 
7 18% in. 8 Ag ne in. iy in. ret in. ” in, 3 th lines courses, shows layouts, ete. Sent free, postpaid. 
\) A, in. . in, in. % in. 2 In. : Farm Mechanics Bulletin No, 31, k - 
f 18% in. 14 sft. 125% in. ly in. 125% in. 2% in. 2 3540 For the Instruct terest in farming one ulti ert, Pantani . 
. — ructor several shop activities are covered as farm mechanics, 
7 __ 24-inch Lathes—Quick Change and Standard Change Gear Fils list of equipment, practical shop methods, success- 
wei. | 8 f |G in. | Tin | hin | Shin. | 8 4490 — “Machine Shop Geurve Bulletin Mor BSA, ‘Tilustrates and 
4 in. 0 ft. | 67 in. 1%in. | 17%in. | 3% in. 3 4740 describes fift ic he sho! ana 
. .. : os : desc 2 y-two practical machine shop projects rang- 
. 241% in. i 12° ft. 91 in. 1% in. 17% in. 3% in. 3 5140 4 ine pub 5 es set to a gas engine. Sent free, postpaid. 
i ae ? utomotive Service Instruction Manuals can be supplied 
; 16-24-inch General Purpose Lathe—Quick Sheage and Standard Change Gear =" for each of the auto service jobs listed above. Manuals 
24% in. 8 ft. 54 in. 13% in. 17 in. 2% in. 1 2195 soak a atlue. prints eed as. Sees ceowink Bom 
| 24%4in. | 10 ft. 78 in. 13g in. 17 in. 2% in. 1 5 t ; on is performed, step by step. Write for free 
Mie in, | fe, 1108 jn: 1% in. 17 in, Dit >. ees price Ust of manuals, Circular No, 56. 
| _ 36-inch Brake Drum Lathe—Quick Change and Standard Change Gear GENERAL CATALOG 
! 36% in. 6 ft. 27° in. 136 in. dg ste 2% in. 1 2195 This 72 ” ny 
\ 1 , 1 } 1 I S 72-page General Catalog, size 8 10 llus s, 
3614 in. 7 ft. 39 in. 13g in, 17 in.* 2% in. 1 2275 describes and prices the New Model ‘South’ Bend Back 
36% in. Sr ft: 51 in. 136 in. 17 in.* 2% in. 1 2355 Geared Screw Cutting Precision Lathes in the various 
3614 in. 10 ft. 75 in. 1% in. 17 in.* 2% in. 1 2515 4 ant pte NSA ED a ES Tine. Also shows the 
2 1 5 complete line o 5 A k 
*Maximum swing over tool slide. General Lathe Catalog lathe. Mailed tree, postpaid: Rigen renuste pa ee. 
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MANUAL DEL TORNERO 


Escrito en el Idioma Espa 
El “Manual del Tornero” es 
libro de 80 pdginas escrito en 
idiéma espafiol. La ediciédn numeé 
veinte y ocho acaba de salir a lv 
Se vende a veinte y cinco centa 
el ejemplar. | 


COMO SE DEVE MANEJAR 
TORNO, NA LINGUA 
PORTUGUEZA 


“Como Se Deve Manejar Un 
Torno” tem tido vinte e tres edig6¢ 
na lingua portugueza. Ha ainda en 
stock alguns exemplares desta 
edigéo, que podem ser adquiridos 
dez centavos cada um. 






HOW TO RUN A LATHE, 
IN CHINESE 


The cut is from a photograph of 
the Chinese Version of “How to 
Run a Lathe,” several thousand 
copies of which were printed in 
Shanghai. The translation was made 
by twenty-six engineers represent 
ing sixteen different nationalities 
We cannot supply copies of this 
book as there are only a few in this 
country. 
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INDEX 
Accuracy of the Screw Cutting Lathe..... 136-139 Erection and Foundation Plans........... 15, 143 
Acme Thredds . 26... lec ee cee ecco . 100 Expanding Mandrel ........ FE REESE OE ct et 53 
Aligning Lathe Centers 44 
Angle of Lathe Tools for Cutting. 30 Face Plate, Mounting ...... EP UWL ihe he Coane se” 90 
Application of Lathe Tools.... .25-30 Face Plate Work 








Apron Friction Clutch........ 
Arbors, Centers, Drill Pads, etc. 
Attachments for Lathe.. 
















Automatic Cross Feed —23 
Automatic Longitudinal Feed . 21-23 
Automotive Jobs for Lathe.... 28-133 
Auto Service Manuals..........eeeeeeeeeeees 151 
Back Gear Drive of the Spindle..... S ongie aden 28 
Back Geared Headstock ......... 48, 135 
Bearings for Spindle, Handscraping.......... 139 
Belts; Lacing, Shifting, etc. . -16, 17, 146 
Bench Lathes ... +122, 124-129 
Bench Lathes, For Manufacturing .......... 
Bench Lathes, Horizontal Motor Drive. 

Bits for Tool Holders.............++ 

Blue Prints of Plans, Charts, etc.. 

Books and Bulletins for the Mechanic 

Boring in the Lathe .............. ...55, 105, 111 
Boring Taper Holes .......- +80, 83 


Brake Drum Lathes and Work. 130-132 

















Brown and Sharpe Tapers ... 79 
Brown and Sharpe Worm Thread ve 102 
Calipers and Their Use..............000005 31-85 
Capacity of Lathe............ ee dl. 
Catalog on Lathes, Attachments, e 157 
Carriage Stop ..............000- 84 
Centers, Drill Pads and Arbors. ‘ 134 
Centers, Facing a Job on..... as 49 
Centers, How to Align 44 
Centers, Mounting Work on... 43 
Centers, Removing from Headstock. 42 
Centers, Testing Alignment of. 50 
Centers, Truing ........ . 81 
Center Rest for Lathe . 58 
Centering Work, Methods 35-40 


Chucks, How to Mount..............66 
Chuck and Tool Assortments for Lathes. 
Chuck Plate, ee and Fitting. . 
Chucks for Lathes.............006 





Chucking Work ......... 

Chucking Capacity of Lathe...............0.. 

Cleaning Threaded Hole of Chuck and Face 
5 SPE eee ere per Per!) a | 

Collets: Round, Square, Hexagonal. ‘118, 119 

Cémpound Gearing for Thread Cutting. 93 


Compound Rest of Lathe. Graduated. 80 
Countershaft and Equipment......... 20 
Countershaft, Hanging and Setting Up. 13 


19 
13 
40 
57 


Countershaft, Oiling ........... 
Countershaft, Speed of ......... 
Countersinking Work, Examples of 
Crankshaft, Machining in Lathe.. 


Cross eed of Lathe, Automatic. * 23 
Cutter Bits for Lathe......... 30 
Cutter Bits, Grinding ....... 4 ‘129, 30 
Cutter Bits, Tungsten-Carbide .. ..2%, 47 
Cutting Speeds for Different Metal; 47 


Cutting Speeds of Revolving Work ........... 47 





Decimal Equivalents ...5.......cseccccceees 147 
Depth of Roughing Chip for Each ‘Size Lathe 46 
Direct Cone Drive of the Spindle. . slefeieisy tae 
Don’ts for Machinists............. -. 145 
Draw-in Collet Chuck Attachment. 118, 119 
Drill Pads, Arbors, Centers, etc. wee. 134 
Drilling, Reaming and Tapping...........78, 74 
Emery Wheel Speeds. ..........2.0.0s0cecees 113 





Equipment for Small Machine Shop 









Facing Work on Centers. 49 
Follower Rest for Lathe. . . 59 
Forged Steel Lathe Tools........... 27 
Friction Feeds of Apron, Automatic.... 23 
Gauge Blocks for Precision Measuring........ 107 


Gearing Lathe for Cutting Screw Threads 
Gear Box, Instructions for Operating.... 
Gear Cutting Attachment for Lathe. 
Gears, Information on......... 
Grinder for Lathe, Electric............... 
Grinding and Setting the Threading Tool.... 
Grinding Tools, Correct Angle for Various 












MSIE Wiel ical sated sei y 8s sag tenss awe 29, 50 
Grinding Wheels for Various Kinds of Work. 113 
Grinding Wheel Truing ..... Pane Tene 113 
Half-Nuts in Apron for Thread Cutting..... « 38 
Hand Lever Turret for Lathe 
Hand Scraping Bearing Surfaces............. 139 


Headstock, Single and Double Back-Geared.. 185 
Headstock and Tailstock Alignment Tests .... 137 
Headstock and Tailstock Feature Parts ..... 
Height of Cutting Edge of Thread Tool...89, 90 
Height of Cutting Tool for Steel, Cast Iron.28, 30 
Height of Cutting Tool for Taper Work....... 75 
Horizontal Motor Drive for Bench Lathes.... 








Indexing and Speed Reducing Attachment.... 114 
Index Plates for Lathes iw ay OS 
Instruction Manuals and Projects 149-151 
Inventors and Mechanics ..... as 








Jig Boring Attachment for Lathe............ 107 


Job Blue Prints, ete........... 000 «ody 149-151 
Keyways, American Standard Sizes........... 106 
Knurling in the Lathe..... 386959 boioe Beso eae 52 
Lathe Automatic Cross Feed ..........45. 21, 23 


Lathe Automatic Friction Clutch .. 
Lathe Automatic Longitudinal Feed 
Lathe, Back Gear Drive..... 
Lathe Bed, Prismatic ‘‘V’’ Ways............ 141 
Lathe, Bench Types: Countershaft and Motor 
Drive 122, 124-129 
Lathe in Auto Service Shop 128 
Lathes, Brake Drum 
Lathe, Capacity of ‘ 
Lathe Centers, Mounting Work on. 
Lathe Chucks and Chucking Work 
Lathe, Chucking Capacity of 
Lathe, Compound Geared for Thr 
Lathe, Design and Features. 
Lathe, Direct Cone Drive .. 
Lathe Dogs, Common, Safety, Clamp Types.. 41 
Lathe Equipment and Countershaft.......... 20 
Lathe Equipped with Turret. 
Lathe, Equipped for Manufacturing. 






















108-110, 124 







Lathe, Headstock Spindle Speeds 48 
Lathe, History of ............. q 
Lathe, Horizontal Motor Drive. 126 
Lathe, Leveling ............+.. . 12 
Lathe, Locating and Setting . 12-15 
Lathe, Maudslay .............. 4 
Lathe, Machine Shop on Wheels. Sasa 155 
Lathe, Motor Drive, Floor Leg......117, 120-128 
Lathe, Names and Numbers of Parts sees 152-154 
Lathe, Oiling ........... wes 19 
Lathe, Principal Parts 6 








see next page 
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INDEX 
Lathe, Specifications, Dimensions and Weights Semi-Machined Chuck Back......--+++++++ 6 How to Become a M hi s 
of Popular Sizes.......-.++seseeeerrereees 156 Serial Number of Lathe oa ac inist 








Lathe, Quick Change Gear 
Lathe, Safety Device ++ 
Lathe, Selecting a 
Lathe, Serial Number 0 
Lathe, Simple Geared for Thread Cutting. 


116-123 Setting Over Tailstock for Taper Turning 
: 24 Setting Thread Tool for Cutting Thread: 
ro aL Shifting Belts ....-.++-.+eeress eee 
ae Silent V-Belt Motor Drive Lathe 
92 Size of Chuck for a Lathe.....-. 


Keep your cutting tools sharp. 







Look at your drawing carefully before starting your 
















Lathe, Size of, How to Determine......-..--- 7-21 Size of Lathe, How to Determine ° 

Lathe, Starting and Operating... South Bend Job Blue Prints...-.- job. 

Lathe Tools ......cseeseecenceereceecrees iy pata pee AAS ws ‘- 

Lathe Tools, Grindi nd Sharpening.... outh Ben achine Shop Course.. . ° . 

Lathe, Tree OES A oe eh easy os Speed and Size of Pulleys...... Be sure your machine is set up right before starting 
Lathes, Underneath Belt Motor Drive.117, 120-122 Speed of Countershafts........--++ oo the work. 

Lathes Used for Woodworking......++.++++++ 129 Speed Indicator for Revolving Work......-+++ 

Left Hand Thread........-+++ ed Speed Reducing and Indexing Attachment... 

Longitudinal Feed, Automatic.........++++ 21, 23 Spindle Speeds of Lathes......--.-++++ Take your measurements accurately. 


Spindle, Direct Cone Drive. 
Machine Shop on Wheels......+++++s+eeree 155 Spindle, Back Gear Drive.......- 
Machining in the Chuck..... .. 65-68 Split Nut Lever for Thread Cuttin: 
.69, 70 Square Screw Thread......-++++++++ 





Keep your machine well oiled, clean and neat. Per- 

































































Machining on the Face Plate... son : * ° 

Machining, Between Centers......+--+- 45-60 Standard Change Gear Lathes........* > al neatness will give you personality. 

Manarels and Adapters for Brake Drums. 81, 132 Standard Keyways for Pulleys and Shafts Tak S t t ‘ ; b d ; 

Mandrels, Machining Work on....---+-«-- 53, 54 Steels, Information on...--.-+--+++++ - 1 e an interest In your job; 

Manuals on Auto Work.......-...seveeeeeees 151 Stop for Thread Cutting......+.sseesserrers for . d t k y' J » don t feel that you are 

Manufacturing and Production Work. .55, 108, 124 Cc Oo WOrkKk. 

Manufacturing Plant in Small Community... 142 Fables at: isis peer L 

Measuring Screw Threads ....-+-++++eseereees 89 elts, Information ON......+++++++++ y } ; . 

Measuring with Calipers 31-34 Circle and Sphere Rules... -. 1467 earn the fundamentals of mechanical drawing. 

Mechanics and Inventors... 5 FS Coa Sere iia Metals Kee belts tich df f 

Metals, Cutting Speeds for........++ . AT eq! say shear ri ema Pp your betrts t an i 

Metric and English Linear Measures ee TAT. Don'ts for Machinists... ..-..+- +++: ff 8 ree from oil. 

Metric Threads .....0.-eeeeeeeeseeee . 104 now to Mount Work in a Lathe Chucl Tak h ” . , 

Sale teankeauisie Gabe Ahackinent. To, —‘Tnformation on Genre ooo) “a as heavy a cut as the machine and cutting tool 

Micrometer Calipers .....-- ay 34 a) wh +4 ° '. 

Micrometer Carriage Stop 84 bigs neishe Pee: : beta aa WT are ie the finished size; then 

Milling Arbors ......-+++++ . 106 ier careful and accura 

Milling Cutters for Keyways. . 106 eee an! eee 4 “phixps: L y te y- 

Milling Attachments for Lathe. , 105 : >) STOW! F P : { 

Morse Tapers ...cseeceesccceseeecsereesecss 76 Tapers, Morse ...s+ssscsseseess saeco! Try to understand the mechanism of the machine you 

Motor Drive Lathes, Bench .....+++++5:> 126 Screw Thread Pitches, Standard and Spe- are operatin 

Motor Drive Lathes, Floor Leg.....- 117,120, 198 | CHAY «sv evess sess euseus cu seeeern tess) g- 

Mounting Lathe Centers in Spindle....... 42, 43 eee A en Parts . Hold If : 

Mounting Work in Center Rest.. . 58 ap Dri OSs veereresceres te) : 

Mounting Work jn Center Rett, ..... - 53 rapping, Reaming and Drilling I yourself responsible for the job you are work- 
Taper Attachment for Lathe..... Ing on. 

Oiling the Countershaft ...-+++++++ teeeee ones 19 ty ee Sg orm of 

Oiling the Lathe ....seseeesreee + 18 aper rning an OTING.. 6. eee ee eee eens 

Ordering Repair Parts for Lathe.......++ 152-154 ‘Tapers, Turning with Tailstock Set-Over.. Lag ot hae eyes on the man ahead of you: you may 
Taper Work, Cutting reads ON....--+seeee . 

Pipe Centers for LatheS........sesseesereees 134 Test Card Showing Factory Tests on Lathe.. 18 e called on to take his place some day. 

Pitch and Lead of Screw Thread.. . 103 Testing Alignment of Centers......--+---- 50, 1 


Plans for Location and Erection of Lathe. .. 143 Testing Taper Fit 





Have a place for everything, and keep everything in 





Pulleys, Rules for Size and Speed BE HSeE 14 Testing Instruments for Chuck W ork, ete.-++ its 1 
Punching Center Point on Work......-..-++> 36 Testing or Truing Lathe Centers......-+-++++ place. 
Thread Cutting, Rules for Gearing Lathes.... R d . 
Quick Change Gear Box for Threading and Thread Cutting Stop.......-s-eeeeeereee cere ° . 
Turning Feeds .......-seeeeeeeerce ener ee 95 Thread Dial Indicator for Lathes fh oe one or two of the technical magazines relating 
Quick Change Gear Box, Operation of. Threads, Terms Relating to........+++- to your line of work. 








Quick Change Gear Lathes ..--..e+++e+e+ Tool Bits (High Speed) for Tool Holders...- 
Tools and Chucks, Assortments of......---.- 
spel pe es a ty wees coco oe ha Tools, Correct Angle for Various Metals. : If a bdy learns a trade properly he becomes a first- 
elieving or Backing achme! ° Tools fe Lathe... ..ese cess ese eereeeete re of Mf ° is 
SLae adic Gan fete. Weck ne rate = gee 25-38 class mechanic, but if he has ability he need not stop 


Removing Tight Fitting Chuck or Face Plate 71 Tools, Grinding or Sharpening. 


at that. Henry Ford, George Westinghouse and 










Reverse Lever of Headstock.....-.--+++++e++> £2 Tools, Height of Cutting Edge. . ° 
ough and Vinish Turning Bice! "and “Casi | Tool Post Turmet seseoo +: others got their start because they were mechanics. 
DOE PANS rire kee 5 0 0 SCAN PM elise 20 wins 

Roughing Chip, Depth of....-....+.s+es-+++ 46 Transposing Gears for Metric Threads. — ; * 
Ruler for cleat Amin oie. She ES tm re a 2 ; If you have spoiled a job, admit your carelessness to 

Set-Over for Turning Tapers.........+-+-++ 78 Turning Steel and Cast Iron.........- oa an. ’ 
Rules for Gearing Lathes for Thread Cutting 99 mnie Taper with Maher Attachment é g yous forem: id and don t offer any excuses. 

Turning Taper by Set-Over Tailstock.....- 

psa eee eset and Feeds...... Se Turrets and Turret Work....----++++- 2 SOUTH BEND LATHE WORKS 
Screw Thread Pitches and Formulas. ..86, 88-104 “-y’’ Ways of Lathe Bed.........-- .. 14 NOTE: A Blue Prin Me a - . 
Screw Threads, Terms Relating to... .... 87 Whitworth Standard Screw Thread .. 108 suitable f . tak ) of the above sixteen suggestions, 
Screw Thread Testing and Fitting. 97 Woodruff Keyway ...--++++-eeee: _. 10 able tor wa isplay, will be mailed upon the receipt of 
Selecting a Lathe........se0+++ tap 21 Wood Turning on Lathes........++++eeee+ 2 10c to cover cost of mailing. 
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SOUTH BEND SILENT MOTOR DRIVEN LATHES 
Back-Geared, Screw Cutting, Precision Lathes 





No. 392-C, 16” x 6’ Silent Motor Driven Lathe......... $682.00 


Prices of Silent Motor Driven Lathes—18” to 9” Swing 
Complete with Electrical and Regular Equipment 




























































































Swing | Length | Distance] Width | Power Quick Change Gear Standard Change Gear 
| of [Between] _ of Re- ||Cat. | Weight) _ Net Cat. | Weight) Net 
ed | Bed | Centers | Belt aera No. |Crated | Factory |} No. | Crated | Factory 
Inches | Feet | Inches | Inches .P. Pounds | Price Pounds! Price 
18-inch Silent Motor Drive Lathes (3-phase, A.C. Motor) 
18144 7 414% 24% 2 394-D | 3040 | $870.00 || 343-D 3000 | $800.00 
1844 8 534% 2% 2 394-E | 3140 | 895.00 || 343-E | 3100 | 825.00 
1844 10 77% 2% 2 394-G | 3340 | 949.00 || 343-G | 3300 | 879.00 
1844 12 10144 2% 2 394-H | 3640 | 1027.00 || 343-H 3600 957.00 
1814 14 12514 2144 2 394-K | 3865 | 1089.00 || 343-K | 3825 | 1019.00 
1814 16 14914 24% 2 394-M | 4115 | 1159.00 |} 343-M 4075 | 1089.00 
16-inch Silent Motor Drive Lathes (3-phase, A.C. Motor) 
1614 6 34 24% 1 392-C | 2230 | $682.00 |) 341-C | 2195 | $622.00 
16144 7 46 24% 1 392-D | 2310 | 702.00 || 341-D | 2275 | 642.00 
164% 8 58 2% 1 392-E | 2390 | 722.00 || 341-E 2355 662.00 
16% 10 82 24 1 392-G | 2550 | 766.00 || 341-G | 2515 | 706.00 
164 12 106 24% 1 392-H | 2780 | 829.00 |} 341-H | 2745 | 769.00 
15-inch Silent Motor Drive Lathes (3-phase, A.C. Motor) 
15144 6 36% 2 1 388-C | 2000 | $625.00 |) 339-C | 1975 | $570.00 
154 7 4814 2 1 388-D | 2075 | 643.00 || 339-D | 2050 | 588.00 
1544 8 6044 2 1 388-E | 2155 | 663.00 || 339-E | 2130 | 608.00 
154 10 8414 2 1 388-G | 2320 | 707.00 || 339-G | 2295 | 652.00 
13-inch Silent Motor Drive Lathes (3-phase, A.C. Motor) 
134 5 28 134 34 || 386-B | 1460 | $535.00 || 335-B || 1440 | $485.00 
1344 6 40 134 34° || 386-C | 1510 | 550.00 || 335-C || 1490 | 500.00 
1344 7 52 134 34 || 386-D | 1565 | 567.00 || 335-D || 1545 | 517.00 
13144 8 64 1% 34 |1386-E | 1625 | 586.00 || 335-E || 1605 | 536.00 
11-inch Silent Motor Drive Lathes (1-phase, A.C. Motor) 
11% 34 | 18 1% % || 384-Z 900 | $432.00 || 333-2 885 $392.00 
114 4 24 14 4% || 384-A 930 | 444.00 |} 333-A 915 | 404.00 
14 5 36 1% % || 384-B | 1000 | 456.00 || 333-B 985 | 416.00 
11% 5% | 42 1% % || 384-S | 1035 | 468.00 || 333-S 1020 | 428.00 
9-inch Silent Motor Drive Lathes (1-phase, A. C. Motor) 
914 3 1634 14% Y% || 380-Y ; 680 $341.50 || 330-Y 670 $301.50 
914 384% | 213% 1% YY || 380-Z 705 | 351.50 |} 330-Z 695 | 311.50 
914 4 273% 1% 4 || 380-A 730 | 361.50 || 330-A 720 | 321.50 
914 4% | 343, 1% Y% || 380-R 755 | 371.50 || 330-R 745 | 331.50 
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9-inch SOUTH BEND BENCH LATHES 
Back-Geared, Screw Cutting Lathes — Countershaft and Motor Drive 
pI Rae I ARNE a I DE i TI EEA ER SER EE ET 














July Operates from Price 
15th, ane List 
1934 Socket No. 6 














No. 405-Y, 9” x 3’ “Workshop” Horizontal Motor Driven Bench 
Lathe, Complete as shown...........eeseeeeeeee $94.00** 


Prices of all Five Types of 9-inch South Bend Bench Lathes 


Complete with Electrical and Regular Equipment 











Swing | Length | Distance Wa Power || Countershaft Drive* || Horizontal Motor Drive** 





Over | of /Between| _o! Re- ||Cat. | Weight) Net || Cat. | Weight] Net 
Bed | Bed | Centers| Belt oa No. | Crated | Factory || No. | Crated | Factory 
Inches | Feet | Inches | Inches -P.. Pounds| Price Pounds! Price 




















9-inch Quick Change Gear Bench Lathes 


94 3 163% 1% 80-YB | 430 | $265.00 ||480-YN | 471 | $284.00 
94 3% 215% 1% 80-ZB | 455 275.00 ||480-ZN | 496 294.00 

4 80-AB | 480 285.00 ||480-AN | 521 304.00 
9% 44 3434 1% 80-RB | 505 295.00 ||480-RN | 546 314.00 


9-inch Standard Change Gear Bench Lathes 





© 

AN 

a 

i 
OK 











94 3 163% 1% YY ||30-YB| 420 | $225.00 ||430-YN | 461 $244.00 

9% 34% 218% 1% YY ||30-ZB | 445 235.00 || 430-ZN | 486 254.00 

9% 4 278% 14% Y% ||30-AB| 470 245.00 ||430-AN | 511 264.00 

9% 44 343% 1% Y% ||30-RB| 495 255.00 || 430-RN | 536 274,00 
9-inch Junior Bench Lathes 





22-YB | 375 | $170.00 |/422-YN| 416 | $188.00 
22-ZB | 400 180.00 ||422-ZN | 441 198.00 
9% 4 27% 1% 22-AB | 425 190.00 || 422-AN | 466 208.00 
94 4% 3434 1% 22-RB| 450 200.00 || 422-RN| 491 218.00 


9-inch Toolmaker Bench Lathes 


94 3 163% 1% 
9% 3% 21% 1% 








MANA 















































914 3 18 1 Y% |120-YBW| 325 | $140.00 || 420-YN | 340 | $158.00 

94 3% 24 1 4% |20-ZBW| 345 | 150.00 |/420-ZN | 360 | 168.00 

94 4 30 1 Y% ||20-ABW) 365 | 160.00 ||420-AN | 380 | 178.00 
9-inch ‘‘Workshop”’ Bench Lathes 

9% 3 18 1 yw || 5-YB 240 | $ 75.00 || 405-Y 300 | $ 94.00 

9% 3% 24 1 YY ||5-ZB 265 87.00 || 405-Z 325 | 106.00 

9% 4 30 1 4% ||5-AB 290 99.60 || 405-A 350 118.00 











*All the above Countershaft Drive Lathe prices include Countershaft, with the exception of the 
“Workshop” Lathe. Countershaft for 9” “Workshop” lathe is $10.00 additional. 
**Prices include horizontal motor drive unit, 14 H.P. Start-and-Stop reversing motor, (1-phase, A.C.), 
drum reversing switch, pulleys, belts and regular lathe equipment. 


uy SOUTH BEND LATHE WORKS 


2 426 E. Madison St., South Bend, Ind., U.S.A. 
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SOUTH BEND COUNTERSHAFT DRIVEN FLOOR LATHES SOUTH BEND UNDERNEATH MOTOR DRIVEN LATHES 


Back-Geared, Screw Cutting, Precision Lathes Back-Geared, Screw Cutting, Precision Lathes 


LATHE 
BULLETINS 


Individual bul- 
letins on each size 
and type South 
Bend Lathe, fully 
illustrating, de- 
scribing, and pric- 
ing the lathe, are 
available on re- 
quest. When writ- 
ing, mention size 
and type of lathe 


No. 92-C, 16” x 6! Quick Change Gear Lathe Including Regular for which bulletin 
Lathe WiqQlpmentig nies cc ee pe cece Fe Ton ols ete ges $540.00 is wanted. 





Prices of Countershaft Drive Lathes—18” to 9” Swing 
Complete with Countershaft and Regular Equipment 








No. 192-C, 16” x 6’ Underneath Belt Motor Driven Lathe $752.00 











































































































































































































—_——_— 
Swing | Length | Distance] Width jong Quick Change Gear Standard Change Gear 
Over of |Between| of e- Yat. | Weight) Net Cat. | Weight | Net . . * 
Bed | Bed | Centers | Belt | quired Sg Created Factory No. Grated Factory Prices of Underneath Motor Driven Lathes—18” to 9” Swing 
Inches | Feet | Inches | Inches | H.P. Pounds'| Prive Pounds | Price Complete with Electrical and Regular Equipment 
Swing | Length| Distance] Width | Power Quick Change Gear Standard Change Gear 
18-inch Countershaft Drive Floor Leg Lathes Over ch Between of Re- Sot Wake Na oat Wahi = 
y 1 2 94-D | 2540 80.00 || 43-D 2500 | $610.00 ‘enters elt | quir 7 - 
wy | 8 | 33g | 20 | 2 |) ove | 2o40 “703.0 43-2 | 2600 | 635.00 Inches | Feet | Inches | Inches | "H.P. || N° |,Orated | Factory No. | Grated | Factory 
773 21 2 94-G | 2840 | 759.00 |) 43- 89. 
SS) 4 rite 33 2 94-H | 3140 | 837.00 || 43-H 3100 | 767.00 . 18-inch Underneath Belt Motor Drive Lathes (3-phase, A.C. Motor) 
18% | 14 | 12544 | 24 | 2 94-K | 3365 | 899.00 |) 43-K | 3325 | 829.00 ; 18%4 7 414%) 2% | 2 194-D | 3190 | $950.00 {| 143-D ) 3150 ) $880.00 
184% | 16 | 149% | 2% | 2 94-M | 3615 | 969.00 |) 43-M_ | 3575 | 899.00 184 | 8 53144 | 216 | 2 193-E | 3290 | 975.00 || 143-E | 3250 | 905.00 
18144 10 774% 2144 2 194-G | 3490 | 1029.00 |} 143-G | 3450 | 959.00 
16-inch Countershaft Drive Floor Leg Lathes F ; 18% 12 101% 2% 2 194-H | 3790 | 1107.00 || 143-H | 3750 | 1037.00 
mE Tel [es] me ae] ke Se mee a1 ae | EE 1S SS | 8 
16% 7 46 24% 1 92-D 1955 | 560.00 re aot pe 3 4 9% 2 a . 3- 4225 | 1169.00 
16 8 58 244 1 92-E 2035 | 580.00 || 41- | 16-inch Und th Belt Motor Drive Lath: 3-phase, A.C. ti 
ing | 10 | s2 | 2% | 1 || o2G | 299 | e2ao0 || arc | 2100 | Seq00 a a a an Cea ORE a 
16% | 12 | 106 2% | 1 92-H | 2425 | 687.00 || 41-H_ | 2390 | 627.00 1% | 7 | 46 3¢ | i (lie |a380 |*4r000 [lta | oace | pro 
164% 8 58 24% 1 192-E | 2460 792.00 || 141-E 2425 732.00 
15-inch Countershaft Drive Floor Leg Lathes 164% 10 82 2% 1 192-G | 2620 | 836,00 |/141-G | 2585 | 776.00 
15% 6 3614 2 i 1 88-C 1650 | $485.00 |} 39-C 1625 | $430.00 164% 12 106 244 1 192-H | 2850 I 899.00 || 141-H | 2815 | 839.00 
oe | Se | Lt ep | ee re ae | ie] see 15-inch Underneath Belt Motor Drive Lathes (3-phase, A.C. Motor) 
1544 10 8416 2 1 88-G | 1970 | 567.00 |} 39-G 1945 | 512.00 15% 6 3644 2 1 188-C | 2070 | $695.00 || 139-C 2045 | $640.00 
me 3 | Ba] e |] i [ape [ee [tae [ae | oe | oe 
F A 4 -E 5. -. 10 . 
13 5 noes aaa =r Hire nee 1090 ) $352.00 154% 10 8414 2 1 188-G | 2390 | 777.00 ||139-G | 2365 | 722.00 
ie 6 40 184 % 86-C 1160 417.00 35-0 1140 367.00 ‘ 13-inch Underneath Belt Motor Drive Lathes (3-phase, A.C. Motor} 
Bele 1H MEL 8 USE| ET SMe | us | Se me] |B || SUE [ee eee ee | oe eee 
A 4 4 we & ns 4 4 4 a . s I 
134% 7 52 1% 34 || 186-D | 1615 | 607.00 || 135-D 1595 | 557.00 
11-inch Countershaft Drive Floor Leg Lathes ’ 1344 8 64 184 34 || 186-E | 1675 | 626.00 || 135-E | 1655 | 576.00 
1% 34% 18 14 % 84-Z, 695 | $328.00 || 33-Z 680:. | $288.00 11-inch Underneath Belt Motor Drive Lathes (1-phase, A.C. Motor) 
w]e |e [| Bee] See] ee | oe see 2 eee ede 
4 3 4 x . we . 
1\ 5% 42 1% % 84-S 830 | 364.00 || 33-S 815 | 324.00 114 b 36 1 8 2 184.B 1086 492.00 1a 1020 | 452.00 
: : : - E 133- 1055 | 464.00 
9-inch Countershaft Drive Floor Leg Lathes 4 9-inch Und og M. Drive Lath ah AGM 
1% 3 163% 1% u 30-Y 482 $275.00 | 30-Y 472) $235.00 -inc! ni area otor Drive Lathes (1-phase, A.C. Motor) 7 
94 3% | 213% 1% y% 80-Z 507 | 285.00 |} 30-Z 497 | 245.00 9% 3 16% 1% Y% || 180-Y 795 | $373.00 || 130-Y 785 | $333.00 
31 del Be [38 | 8 SA | | eR A | 2 | ee oe 2| Be [ik | [ime | ae sae [ape | ae | ca 
4 348 1 80-R 55 305.00 |] 30- 547 | 265,00 4 8 4 A ¢ 5 . 
4 4 1 4 4 lu BR 9% 4441 343% 14 Y% || 180-R 870 | 403.00 || 130-R 860 | 363.00 
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